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ELECTRIC SHIP-PROPULSION. 


‘THE paper entitled *‘ Electric Ship-Propulsion,’’ by Mr. 
W. L. R. Emmet; which was read at the Spring meeting 
of the Institution of Naval Architects (and of which, to- 
gether with the discussion, an abstract appears elsewhere 
in this issue) has served to re-awaken interest in this 
very important question. Mr. Emmet has for a number 
of years been associated with the General Electric Com- 
pany, of America, which firm has been responsible for the 
equipment of many of the vessels in the United States 
Navy that are propelled by electrical machinery, and he 
has therefore an intimate knowledge of his subject. He 
was responsible for the design of the machinery for the 
U.S. naval collier Jupiter, the first large ship in which 
electricity generated by turbo-alternators installed on 
board was employed to drive motors operating the ship’s 
propellers, and it was the unqualified success of this 
equipment on a vessel in which the advantages of the 
electric drive were relatively small which led to the 
application of the turbo-electric drive to all the large 
vessels designed for the American Navy within recent 
years, comprising seven 30,000-h.p. battleships, four 
60,000-h.p. battleships, and four 180,000-h.p. battle- 
cruisers. It may be noted also that the Japanese Navy 
has begun to follow the lead given by the United States 
with the naval fuelling vessel Aamoz, which has been 
built in America and equipped with electrical propelling 
machinery by the General Electric Co. This vessel, 
according to all reports, has proved successful beyond 
the expectations of the Japanese naval authorities. 

It is apparent, from the discussion which followed Mr. 
Emmet’s paper, that the British Admiralty is giving 
the question its most earnest consideration, although the 
advocates in this country of the electric drive will obtain 
but little comfort from the opinions expressed by its 
spokesmen, Engineer-Vice-Admiral Dixon and Sir 
Eustace d’Eyncourt. The decisions arrived at during 
the Washington Conference have, of course, materially 
altered the outlook of the naval architect, particularly 
as regards the largest class of naval vessels, and with the 
limitation of 35,000 tons for battleships imposed by the 
Conference, the question of the distribution of weight 
between armament, protection, and propelling ma- 
chinery in order to obtain the most effective fighting 
unit becomes one of considerable complexity. It is 
admitted by Mr. Emmet that the turbo-electric drive in- 
volves greater weight than does the geared turbine drive 
of the same power, but the undoubted economy of fuel 
which the former yields, particularly at cruising speeds, 
might more than counterbalance the additional weight. 
Mr. W. McClelland, the Director of Electrical Engi- 
neering at the Admiralty, who has made an inspection 
in America of the equipment of the U.S. naval vessels, 
speaking in favour of the electric drive, laid stress on 
this side of the question, particularly as it affected a 
vessel which might be crippled in action. He also spoke 
of the greater reliability of the electric drive as proved 
by the fact ‘that, from information in the books of the 
American Naval Bureau, the cost of upkeep of the elec- 
trical equipment in naval vessels was _ practically 
negligible. This is not due so much to the simplicity of 
the electrical gear as to the elimination of the reversing 
turbines. With the turbines always running in one 
direction, it is possible to obtain greater steam economy 
by employing a far higher steam temperature than is 
possible where steam has to be changed over from one 
turbine to another, and he referred to the suggestions 
that have been made to use steam superheated to a tem- 
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perature of 1,000 deg. I’. or more, the practicability of 
which has been confirmed by experiments carried out in 
America and Japan. 

The paper under review did not, however, deal exclu- 
sively with the problem of the electric propulsion of war- 
ships, although it must be admitted that the discussion 
was almost entirely on that side of the subject. Mr. 
Emmet referred also to the possibilities of the turbo- 
electric drive as applied to merchant ships, particularly 
as regards large passenger liners, a type of vessel on 
which it has not yet been employed. In order to demon- 
strate the possibilities of electric propulsion on vessels 
of this type, he considered first the Empress of Canada, 
uw twin-screw vessel 648 ft. long and of 22,000 tons 
(gross), propelled by double-reduction geared turbines of 
24,000 h.p., giving her a speed of about 21 knots. For 
au similar vessel electrically-propelled machinery of 
24,500 h.p. is. proposed, comprising two turbo-alter- 
nators each of 9,500 kW capacity, driving two electric 
motors of 12,250 h.p. each. A considerable saving of 
space is obtained by arranging the turbo-generators on 
« platform above the engine-room floor, although it is 
suggested that if for reasons of stability this should be 
deemed inadvisable, the motors could be placed right aft, 
thus saving the space occupied by the shaft tunnels. 

The chief advantages of the electric drive are, first, 
the greater fuel economy, and secondly, the greater 
reliability. With regard to the first, it is estimated 
that the fuel consumption at full speed, using oil, would 
be only 0.811 lb. per shaft horse-power per hour, which 
would represent a considerable saving in the cost of run- 
ning the vessel as compared with a similar geared tur- 
bine ship. With regard to the second, the increased 
reliability due to the elimination of the astern turbines, 
and more particularly the elimination of the double- 
reduction gearing, would also represent a considerable 
monetary saving per annum. In British naval vessels 
there have not been very many troubles with the gears 
owing to the fact that the speeds are such as enable 
But in mer- 


single-reduction gearing to be employed. 
chant ships running at lower speeds, a lower speed of 
rotation is demanded at the propellers if the maximum 
propulsive efficiency is to be obtained in conjunction 
with an economical high-speed turbine, and hence it is 


necessary to use double-reduction gearing. It is with 
these gears that so many failures have occurred, and the 
possibility of employing the electric drive to obtain the 
desired speed reduction between the turbine and the 
propeller is one which should appeal to the majority of 
shipowners. It might be urged that for one of the big 
liner companies to build a ship of the size under con- 
sideration and equip it with turbo-electric machinery 
would prove too costly an experiment for any single firm 
t» undertake, but in view of what has already been done 
with naval vessels, it would appear as though the matter 
had gone beyond the experimental stage, and that there- 
fore the commercial success of such a vessel would be 
assured, 








In spite of the grievance under which 

Contractors and electrical contractors labour in dealing 
** Radio.” with radio-telephony, there is a wonder- 
ful opportunity for them to do good 

business in this new line; but it is so new, and in some 
respects so mysterious to the uninitiated, that the trade 
presents many technical difficulties to those who are 
accustomed only to the comparatively simple phenomena 
associated with ordinary installations. Hence, having 
adjured the contractor to take up the sale of radio 
apparatus, we feel if incumbent upon us to help him to 
master the interesting problems and peculiarities of 
radio-telephony, and to that end we have obtained the 
assistance of Mr. Percy W. Harris, one of the most lucid 
writers on, the subject. In the article which is com- 
menced elsewhere in this issue, the author, avoiding the 
more abstruse aspects of what is in reality an exceed- 
ingly complex branch of science, endeavours to reduce 


the subject to its simplest terms, and at the same time 
gives the reader many valuable hints with regard to the 
unexpected properties of high-frequency currents. 

In the ordinary course, the electrician who is not 
engaged in telephony or telegraphy is not in the least 
concerned with the capacity of a condenser; but in 
radio-telephony, capacity is the dominant factor—the 
aerial antenna is in effect one plate of a condenser, the 
earth being the other. The facility with which high- 
frequency currents ‘*‘ pass through’ a condenser of 
almost negligible capacity, whilst of the utmost utility. 
is also a fruitful source of ‘‘snags’’ upon which the 
tyro may be wrecked. With inductance the electrician 
is better acquainted, but the remarkable results of suit- 
ably combining inductance and capacity in an oscillat- 
ing circuit, though only too familiar to mains engineers. 
never before have engaged his attention. When we 
change from a frequency of 50 to about 1,000,000 cycles 
per second—in itself an almost inconceivable magnitude 
— it seems only reasonable that we should expect to meet 
with new and strange phenomena; and we certainly de 
meet with them. There is no finality to the resources of 
electrical science, which enables us to ‘‘see’’ through 
steel plates and to make a whisper heard a thousand 
miles away. 


ELSEWHERE in this issue Mr. W. H. 
The True Aim Stoker, K.C., commences a critical 
of Whitleyism. summary of the situation in the electri- 
city supply industry with a parti- 
cularly apt quotation from Lord Askwith’s book on in- 
dustrial problems. The great value of the Whitley 
Councils lies in the facilities which they afford for the 
friendly discussion of questions that arise, for the good 
o: the industry concerned ; they should not be used to 
promote the interests of a particular party at the ex- 
pense of another, nor should they be made the means of 
furthering ends irrelevant to the purposes for which 
they were set up—their proper function is to serve each 
its own industry with single-minded honesty of purpose 
and goodwill. The atmosphere of the debates should be 
one of mutual understanding, and agreement should be 
the constant aim of the parties represented at the 
Council table. 
Mr. Stoker, who was responsible for the famous award 
‘* No. 9281’ which vindicated the right of power station 
engineers to adequate remuneration for their services, is 
familiar with the conditions prevailing in the electricity 
supply industry, and is clearly a supporter of the 
Whitley system, which was founded for the purpose of 
improving the relations between employers and em- 
ployed. We trust that his comments will be read and 
appreciated by both parties on the National Joint 
Board, and that they will help to develop that spirit of 
‘* mutual collaboration and joint effort’? by which its 
meetings should be characterised. 
Str Puizie Nasu’s first speech as 
Sir Philip Nash chairman of the Metropolitan-Vickers 
on the Electrical Electrical Co., Ltd., was a calm and 
Situation. businesslike review of the position. 
There was no attempt at enthusiastic 
prophecy of immediate prosperity, nor can it be fairly 
said that the board held a gloomy view in regard to the 
situation. The speaker took a broad view of conditions 
generally, and gave a plain statement of facts regarding 
the activities of the company as affected by such condi- 
tions as they exist here and in the overseas markets. In 
considering all engineering speeches this year, we have 
to bear in mind that last year’s operations were 
seriously affected by the dispute in the trade, as well as 
by Continental uncertainties. The effects could not 
pass off all at once, but Sir Philip, like other authorities 
in the industry, sees signs of, as well as reasons for, 
recovery. In regard to the prospects of business in the 
coming year, he ‘‘ cannot say more than ’’ that, in his 
opinion, ‘‘ conditions are somewhat more favourable 
than they were a few months ago.”’ He ‘‘ thinks ’”’ that 
there is a prospect that the industries of the United 
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Kingdom will in the near future be able to purchase elec- 
trical equipment more readily than has been possible 
during the last few years. Taxation burdens have 
handicapped all industry, and the depression of the 
latter has lessened its demands upon electrical manu- 
facturers. Sir Philip obviously anticipates some 
measure of consideration at the hands of the Chan- 
cellor, but he has hopes also of increased business from 
electric traction and from the advance of domestic elec- 
tric applications. The backwardness of this country in 
the use of electricity, in comparison with the United 
States, serves to emphasise the vastness of the scope for 
progress in and advantage to practically every depart- 
ment of the industry here as electricity supply develop- 
ment really reaches its proper place in the life of the 
people. Turning from the Home to the export market, 
Sir Philip Nash unfolded a story of Metropolitan- 
Vickers enterprise in Australia, New Zealand and South 
Africa, indicating briefly the outstanding features in 
these markets ; he showed too that the company had been 
able to secure business on the Continent which would 
assist in extending its operations there when things im- 
proved. In India, where unsettled conditions had pre- 
vailed, things were settling down ; and in the Argentine, 
Brazil and the Far East the company had, by means of 
direct representation, been endeavouring to build up an 
export business to ensure a steady manufacturing load 
at Trafford Park. It may surprise some of our readers 
t» learn that approximately one-half of the company’s 
business done last year came from abroad. The ex- 
planation of this cireumstance, however, lies in the fact 
that a very large single order came from South Africa. 
The industrial electrical research activities at Trafford 
Park have long been ‘‘ well ahead,’’ and a high-pressure 
laboratory is now being added for the purpose of investi- 
gations up to voltages considerably in excess of those in 
commercial use, thus better equipping the company for 
dealing with high-voltage transmission developments. 





A coop deal of encouragement may 

British be derived from the speech delivered 
Insulated: by Mr. George Taylor at the annual 
Mr. Taylor’s meeting of The British Insulated 
Speech. and Helsby Cables, Ltd. The year 
1922 proved to be a very difficult and 

trying one for many engineering concerns, but the com- 
pany has come through the ordeal with the satisfactory 
distribution of 15 per cent. on the ordinary shares, and 
the new year has, so far as the first quarter is con- 
cerned, brought in a good deal of business. The work 
actually in progress in the engineering and contract- 
ing department ensures not only a repetition of last 
year’s experience, but contracts reasonably regarded 
as in prospect will produce greater activity. ‘‘ Things 
look better than they did last year,’’ says Mr. Taylor, 
for there is more work on the order book than there 
was then. Indeed, there has been what might be termed 
‘‘a spurt ’’ in the trade, but neither the chairman nor 
anybody else can foretell with any degree of certainty 
whether that ‘‘ spurt’’ will continue or will decline. We 
ure optimists all regarding the future of the electrical 
industry, but experience has shown that unexpected 
factors sometimes cut across our fondest hopes and defer 
their fulfilment for a time. The company has completed 
its £700,000 contract in connection with the Melbourne 
railway electrification, but large operations of a similar 
class for the South African State Railways have taken 
its place, and, of course, as railway electrification really 
‘“‘ gets going,’’ other big things-of the same kind will 
arise. Of the B. I. & H. business in other directions, 
such as accessories manufacture (in readiness for meet- 
ing the requirements of the trade as it improves), the 
extensive production of finished copper wire (5,000 to 
6,000 miles per day) and the manufacture of ‘‘ British 
Union ”’ electric lamps, the reader will find particulars 
in our ‘‘ City Notes.’’ Those who have followed our 
various statements regarding the Indian market and its 
comparatively new difficulties will note with interest 
that the new conditions have been met by the company 


purchasing an Indian cable factory which was in course 
of construction. The works are now approaching com- 
pletion, and soon the company will be in a peculiarly 
favourable position for tackling business on the spot 
because of local production. ‘There have been many 
reports of British electrical and other manufacturers 
investigating Indian possibilities in the matter of over- 
seas production. Here we have a practical carrying-out 
of what is more or less an experiment and one which 
will be followed with interest, but there is little reason 
to fear that it will not be fully justified by the results. 
As one would expect from a concern of such repute, the 
policy of husbanding its resources and increasing the 
sum carried forward has been continued this year with 
the object of consolidating the financial position in 
order that the company may be the better able to meet 
“any conditions of bad trade that may arise.’’ 





Tue chairman of Messrs. A. Reyrolle 
and Co., Ltd., was able to report at the 
recent annual meeting that the com- 
pany’s sales for 1922 were 11 per cent. 
higher than those of 1921, with a resultant increase in 
profit, though the latter was partly due to economy 
effected in cost of production. The company is in the 
position of having to extend its workshops in order to 
satisfy the demand which has arisen for quicker 
deliveries. There are apparently no misgivings regard- 
ing this expansion policy, for the volume of the prospec- 
tive demand is very promising. The company has long 
displayed an enterprising spirit, both at home and in 
overseas markets, and its present experience is that 
buyers are less nervous than they were in placing orders. 
During the past three months a considerable improve- 
ment in business has been recorded. This is attribut- 
able to two main causes—the gradual return of con- 
fidence and the progress of electrical development. 
With its extended facilities for production, the company 
hopes to be able to avail itself to the full of the growing 
improvement in both of these connections. 


Switchgear 
Production. 


Tue recent meeting of the National 
Alliance of Employers and Employed, 
held in the City of London, was de- 
signed to help forward the movement in the direction of 
greater harmony in industry. We hope that it will 
achieve its object. But whatever the outcome in this 
respect, the meeting has unhappily once again brought 
before the public eye the rivalry that exists between the 
Alliance and the Industrial League and Council. What 
is better than rivalry in good works when it be conducted 
in a peaceable spirit? But unfortunately Sir Peter 
Rylands is reported to have claimed at the meeting that 
the Alliance was the ‘‘ one and only ’’ movement that was 
definitely directed to combating industrial unrest, &c. 
This brought hot on to the war-path Lord Burnham and 
Mr. G. H. Roberts, the joint presidents of the Industrial 
League, who in a large type letter in The Times denied 
that the Alliance was the only movement, and declared 
that the League existed for precisely the same objects, 
and indeed was older than the Alliance. 

Other letters followed from both sides. Sir Peter 
explained that a short quotation in the Press had given 
a false impression of what his speech as a whole was 
intended to convey, but he re-asserted that the Alliance 
could claim to be the only movement definitely directed 
to combat industrial unrest along certain indicated 
lines. To this the joint presidents of the League replied 
accepting Sir Peter’s assurance, and alluding briefly to 
the ‘‘ representative principle,’ and here, we suppose, 
the matter rests—temporarily ? 

Our own inclination is to cry: ‘‘ A plague on both your 
houses! ’’—get on with the job! As onlookers who have 
followed both movements fairly closely from their initia- 
tion, we deplore these petty differences—they certainly 
can bring no good to the movement toward harmony in 
industry—what they well may do is to bring it into 
ridicule. Better that both bodies should put up the 
shutters than that this sort of thing should continue. 


Harmony! 
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THE ENLARGEMENT OF THE CITY & SOUTH LONDON RAILWAY TUBE. 


Nor every reader of this journal is aware that the City designs which have since been evolved, their successful 
and South London Railway was designed for mechanical performance enabled the City & South London to become 
haulage, and that the adoption of electric power was an the first underground electric railway in the world— 
after-thought. Fortunately this bold decision was made wholly British from start to finish. 


















































Fic. 1.—Section or SHIELD. Fic. 2.—Front View or SHIELD. 





ha —__—___—— - But from the earliest days the 
} small diameter of the tubes (10 ft. 
2 in. inside) imposed severe restric- 
tions on the construction of the 
rolling stock and on the carrying 
capacity of the railway ; all the later 
tubes were made large enough to 
accommodate roomy vehicles which 
could run out on existing surface 
railways, with wise foresight which 
has been abundantly justified by, 
shall we say, the outcome. The con- 
centration of the tube railways in the 
hands of the London Underground 
group emphasised the drawbacks 
of the small South London tubes, 
and had not the war intervened the 
latter would have been enlarged long 
ago. The work is now in progress 
on parts of the line which were 
closed for the purpose last vear, and 
by the courtesy of Messrs. Sir 
William Arrol & Co., Ltd., we are 
enabled to illustrate herewith the 
shields with which the operation is 
carried out—improved in design, 
but still in essence the same as the 
shields invented by engineer Great- 
head for the boring of the pioneer 
tubes which they are now enlarging. 
/ ' The present shields have the ad- 
/ \ mye SS | vantage that they have only to deal 
es ee ass with an annulus of soil 13 in. in 
radial thickness, whereas’ the 
original shields had to _ bore 

in diameter in the solid clay; on the 
other hand, the Arrol shields have had to be made 











Fic. 3.—ReaR VIEW, SHOWING CROSSHEADS oF Rams. 
in time to avoid loss of time and labour, and though the a hole 11 ft. 
original electric locomotives were vastly inferior to the 
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annular themselves, with an external diameter of 
12 ft. 10 in. and an internal diameter of 10 ft. 8 in., to 
allow traffic to pass on the existing railway—a unique 
feature of the present undertaking. The shield is 
armed with a cutting edge as illustrated, and is pressed 
forward into the clay by ten hydraulic rams, which bear 
against the cast-iron lining of the tube. The overall 
length of the shield is 9 ft. 2 in. over the upper part of 
the cutting edge, and 7 ft. 5 in. over the lower part. 
The edge is of cast steel, in three segments, and is 
securely bolted to the cylindrical skin plates and to the 
heavy central ring, which is of cast iron in five seg- 
ments. Two steel packing plate rings are interposed 
between the cutting edge and the central ring. The 
latter, which carries the cylinders of the hydraulic rams, 
is bolted to the skin plates; these extend to the rear and 
form a chamber in which the cast-iron segments of the 
tube are erected. All the old segments will be utilised, 
with small segments added. The rams have a stroke of 
1 ft. 11 in., which enables one complete tunnel ring to be 


assembled after each working stroke; two rings can be 
erected in four hours, the working time available per 
night. The rams are provided with cast-steel cross- 
heads, and are made of forged steel, working in cylinders 
of cast steel with gunmetal liners; each ram can be 
separately controlled by suitable valves, to enable the 
shield to be steered or to cope with obstructions of 
unequal resistance. The hydraulic pressure used is 
1,800 lb. per sq. in:, and each ram éxerts a force of 30 
tons, so that the shield is urged forward by a total pres- 
sure of 300 tons. The outer surface of the shield is 
smooth, but the longitudinal butt straps serve as guides 
tending to keep the shield on a level keel. The shield 
is so constructed that it can be dismantled without 
the necessity of providing a special chamber for the 
purpose. The track will be relaid. The carrying capa- 
city of the line will be doubled, and the speed of trains 
materially increased, the journey from Edgware to Clap- 
ham occupying 45 minutes, and that from Golder’s 
Green to Moorgate 20 minutes. 








THE ELECTRIFICATION OF THE ITALIAN RAILWAYS. 





A New 3,000-h.p. Three-phase Locomotive. 





By F. SAVORGNAN DI BRAZZI. 


Tue Italian Government is devoting special attention to 
the electrification of the railways, in order to profit by 
the abundance of water in Italy in compensation for the 
lack of coal. 

When war broke out, the network of electric railways 
in use in Italy reached a total length of 433 km. When 
peace had been concluded, the interrupted work was at 
once resumed with remarkable activity, and a vast new 
programme for the execution of the plans of the Govern- 
ment was mapped out. The electric lines, which now 
amount to 528 km., will probably be carried to 770 km. 
during the course of this year, and the construction of 
another 400 km. is already in progress, while the elec- 
trification of several new lines will 


The two motors are equipped with control gears which 
makes it possible for them to operate with 12 or 8 poles, 
and together with the possibility of series-parallel con- 
nection, four normal speeds may be obtained, viz., 154, 
25, 33, and 50 km. per hour. 

A new feature is the fact that all the bearings of the 
two motors can be inspected and adjusted from the out- 
side. Though of considerable diameter, the motors 
have an air gap of only 2 mm.; therefore, it is most 
important that it should be possible to maintain the 
rotor in the exact centre of the stator and to compensate 
for the wearing of the bearings. 

The starting of a locomotive is effected by connecting 





be initiated during the same period. 

Not only the lines, but also the 
railway material will undergo a 
complete transformation. The 
Italian State Railways have already 
ordered a considerable number of 
new electric locomotives, of which 
the first have already been placed in 
service. Among these is a new type 
of special interest on account of its 
high capacity of 3,000 h.p. and of 
other new technical details, applied 
for the first time to an electric loco- 
motive. 

These locomotives have been 
specially designed for the Italian 
mountain lines which carry freight 
and the _ international through 
passenger trains. Most of these 
lines have a grade of 2.6 and 2.7 per cent., and some- 
times even 3.5 per cent., as, for instance, the Mont- 
Cenis line between France and Piedmont and the Giovi 
line between Piedmont and Liguria. The new locomo- 
tives have been designed and built by the ‘‘ Ing. Nicola 
Romeo *’ Co., of Milan. 

The total weight of 75 tons is equally distributed on 
the five coupled axles, and the two asynchronous three- 
phase motors are fed directly from the line at 3,600 
volts, 16% periods. Each is rated at 1,400 h.p., and the 
temperature rise does not exceed 75 deg. C. 

By means of a triangular rod the motors drive 
the middle axle of the locomotive, the other axles 
being coupled to the aforementioned one by means 
of normal connecting rods. 











Fie. 1.—A New Itauran Etectric LocoMorive. 


the rotor windings with a liquid variable resistance, 
This rheostat, of a completely new type, is controlled by 
compressed air, and is rendered automatic by. a 
governor. 

Besides the two tractive motors, the line at 3,600 volts 
also feeds two transformers of 12 kilowatts, which 
reduce the pressure to 100 volts and serve to supply 
power to all tne auxiliaries of the locomotives, namely: 
Two motor compressors for the production of the com- 
pressed air necessary to operate auxiliary parts of the 
brake ; one fan for cooling the main motors; one set of 
fans for the rheostat ; one set of pumps for the rheostat ; 
and one electric boiler with feed pump to produce the 
steam for heating the passenger compartments during 
winter. 


D 
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For the first time, profiting by the extreme simplicity 
of this locomotive, only one cab for the conductor has 
been constructed at one end of the engine. This 
arrangement presents no difficulties when running in 
either direction, as the cab occupies a more elevated 
position than the rest of the locomotive; at the same 














Fic. 2.—Front View or Locomotive. 


time it has the immense advantage that the entire 
apparatus of control is immediately within reach of the 
driver, thus eliminating the necessity of duplicating 
these contrivances. Owing to this arrangement it has 
further been found possible to collect in the free middle 
part of the locomotive the high-voltage apparatus and 


all conductors in a completely separate and isolated 
position. Access to them can only be had in case of 
necessity after taking special precautions and having 
lowered, and therefore disconnected, the trolleys. 

At the other end of the locomotive (opposite the con- 
ductor’s cab the starting rheostat and all accessories, 
pumps, fans, &c., are located. 

When the locomotive gives its normal rating during 
operation, the efficiency of both motors is between 85 and 
97 per cent., with a power factor varying between 75 
and 85 per cent. for the speed obtained by series con- 
nection, and between 80 and 97 per cent. for the speed 
obtained by parallel connection. At a speed of 33 km. 
per hour the locomotive can develop a tractive effort of 
16 tons. It is able to develop a considerably greater 
power when starting, either at the above-mentioned 
speed, or at any other. 

Thus it will be realised that the tractive effort of which 
this locomotive is capable is very great compared to its 
weight. As a matter of fact it can, when starting, 
develop a force that corresponds to one quarter of its 
adhesion weight—a remarkable result, especially in com- 
parison with those obtained by the largest single-phase 
locomotives. For instance, the new single-phase loco- 
motives of the Swiss Gotthard line develop 2,600 h.p. 
with a total weight of 124 tons (adhesion weight 104 
tons). 

The Romeo Co. is building two other series of electric 
locomotives, also intended for the Italian State Rail- 
ways. They, too, will be chiefly used for the fast 
passenger and freight trains and will reach a speed of 
from 75 to 100 km. per hour. 





WIRELESS HINTS FOR ELECTRICAL CONTRACTORS. 





By PERCY 


Ww. HARRIS, 





Ir is one of the peculiarities of wireless telephony that 
the more the beginner knows of ordinary electrical 
work the more confused does he become when endeavour- 
ing to master the intricacies of the new art. ‘The tyro, 
unacquainted with the elements of electricity, accepts 
without question what he is told in the text-books, but 
the electrician, already well versed in lighting, tele- 
phone, and power work, is liable to assume that the 
rules of electricity as met with in his daily work can 
be applied at once to wireless practice, which is emphati- 
cally not the case. 

Take one example which came to my notice a few 
days ago. A London firm of electricians had obtained 
the agency for a good line of wireless apparatus— 
simple but well-made sets which can be used under any 
broadcast licence—and for demonstration purposes had 
installed one of the better sets in its showrooms. 
Seeing that they were situated at no great distance from 
the London broadcasting station, there was no difficulty 
about the strength of reception, but the firm felt that the 
set was not giving the results it should, and, compared 
with another kind of apparatus installed by a rival 
house near by, and using the same number of valves, the 
results were not impressive. The manufacturer of the 
set happened to visit the showroom to see how business 
was progressing, and the state of affairs was reported 
to him. He tried the set, glanced round the room, and 
in a quarter of an hour, much to the surprise of the 
manager, increased the strength of speech and music 
several hundred per cent. 

What was the trouble? Simply that the electrician 
had taken the aerial lead from where it entered the 
building and had fastened it to the wall and along the 
floor to thea instruments, just as if he had been wiring a 
bell. The manufacturer removed ‘this wiring and 
installed a lead kept well away from the wall, taking 
the shortest path to the aerial terminal of the instru- 


ment. This simple change made all the difference be- 
tween good and indifferent results. A few minutes’ 
consideration will show us why. 

A broadcasting station consists of three main parts. 
First, we have some means of producing high-frequency 
alternating currents. These high-frequency currents 
are generally known as “ oscillations,’’ but the elec- 
trician will find it easier to think of them as alternating 
currents which change their direction of flow, not fifty 
times, but about a million times, a second. These high- 
frequency alternating currents are produced by special 
forms of wireless ‘‘ valve’’ or ‘‘ three-electrode tube.’’ 

Secondly, we have some form of microphone appara- 
tus for modulating the strength of these currents just 
as we modulate the current of an ordinary landline 
telephone. This microphone apparatus is generally in- 
stalled in the ‘‘ studio ’’ where the artistes perform. It 
is sometimes installed in a theatre, from which the 
telephone currents are led by cable to the broadcasting 
station. 

Thirdly, we have a means of radiating electric waves 
broadcast into space, so that they may be received by the 
listener. This is known as the ‘‘ aerial,’’ and consists 
of a system of wires suspended between masts above the 
station. The modulated high-frequency currents are 
made to flow in these wires (really they run in and out 
of the condenser formed by the wires and the earth 
around), and the extremely rapid pulsations of electricity 
so set up disturb the surrounding space and radiate 
waves of free electricity in every direction, just as the 
rapid vibrations of a circular saw will send out sound 
waves in all directions from the mill. 

As the strength of the electric currents in the aerial 
pulsates in sympathy with the microphone vibrations, so 
do the radiated waves vary in intensity. They fly 
through space at a uniform speed, maintaining an equal 
distance from one another, the distance being known 
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as the ‘‘ wavelength.’’ As the distance from their 
source increases, so the intensity dies down, until far 
away they are too weak to be detected by any existing 
apparatus, 

‘he waves of wireless can only exist in a substance 
which, like air, is an insulator. If they come in con- 
tact with an electrical conductor, placed vertically, they 
collapse, the collapse setting up in the conductor a 
feeble current for each wave. ‘Thus a stream of waves 
falling upon the aerial wire of a receiving set will set 
up in this wire a feeble alternating current of a fre- 
quency corresponding with that of the broadcasting 
station. The front of the wave causes a downward 
current and the back of the wave an upward current 
(or vice versd). The current will take a definite time 
to flow down the wire (depending on its length), and, on 
reaching the end, will be reflected back again. If this 
return current happens to coincide in time with the 
arrival of the second half of the wave with its corre- 
sponding upward rush, then we shall get a cumulative 
effect, and a much stronger current can be built up by 
the added effect of the other waves of the train as they 
arrive. 

This is really the whole principle of ‘‘ tuning’’ in 
wireless. The apparatus sold for broadcast reception 
invariably contains some means of lengthening or 
shortening the electrical properties of the aerial wire, 
so that the receiving aerial can be adjusted to give a 
building-up effect. As all the waves travel at a uniform 
speed, whatever their wavelength, it follows that the 
frequency with which the waves will beat upon the aerial 
will increase as you shorten the wavelength and de- 
crease as it is lengthened. The various broadcasting 
stations are operated on different wavelengths, so that 
when the aerial is set for one there will be no cumulative 
efiect for others. Unfortunately, if the user of a set 
is very near to a broadcasting station, the strength of 
current set up by one wave is quite sufficient to actuate 
the receiver so that the near-by station overpowers the 
more distant, even though the latter has the benefit of 
a building-up effect. We shall have more to say on 
this subject later. 

The reader will now see that the powerful high- 
frequency currents in the transmitting aerial are re- 
produced in miniature in the receiving aerial of the 
broadcast listener. In just the same way the slower 
modulations due to the voice and music, superimposed 
on the oscillating currents, are also reproduced in the 
receiving aerial. It now remains to reconvert them 
into sound waves so that they may be audible to the 
listener, either through telephone headpieces made up 
of two receivers attached to headbands, or through a 
megaphone type of telephone known as a “loud 
speaker.’’ 

Now, high-frequency alternating currents will not 
pass through the windings of a telephone, as before the 
necessary magnetic effect can be obtained the direction 
of flow changes. It is therefore necessary to convert the 
high-frequency currents into unidirectional currents, 
and this we do by some kind of rectifier. In practice 
we have two forms of rectifier for this purpose—the 
** crystal ’’ and the ‘‘ valve.’’ 

Broadcast receivers are divided under two main 
headings of ‘‘ crystal’’ and ‘‘ valve’’ according to the 
means we use of rectifying the high-frequency currents 
so that they can be made to actuate a telephone receiver. 
It was discovered quite early in the history of wireless 
that certain mineral crystals (mostly natural ores) 
possessed the property of allowing currents to pass 
through them in one direction and not in the other. 
By placing one of these crystals in the wireless circuit 
in which the high-frequency alternating currents are 
flowing, these currents can be rectified or made to flow 
in one direction only, for one half of the alternation is 
cut off, and the unidirectional pulses so obtained run 
together into a continuous current. The rectification, 
however, does not affect the modulation or change of 
strength, so that the continuous current still carries, 
superimposed on it, the fluctuations due to the voices 


and music at the broadcasting station. This current is 
now made to flow through the telephone receivers, where 
it gives a varying pull on the metallic diaphragm, and 
thus produces sound waves which affect the ears of the 
listener or the audience. The wonderful device known 
as the thermionic valve also rectifies by allowing a one- 
way passage of current, 

If the reader has followed this little cycle of events 
from the generation of the currents at the broadcasting 
station to their re-creation at the receiving station, he 
will realise that efficiency in a broadcast receiver de- 
pends on a number of factors. The aerial, for example, 
must be so set up that it will intercept sufficient of the 
oncoming waves to produce the effect we require. For 
this reason it should be erected so that it is not screened 
to any great extent by surrounding buildings. Tha 
maximum length allowed by the present licence is a 
hundred feet, and this, as a single horizontal wire 
suspended twenty to forty feet above the instruments, 
will give excellent results in most cases. The nearer 
the broadcasting station the smaller the aerial need be 
to give good results. _ Furthermore, seeing that the 
currents set up in the aerial are very feeble, we cannot 
afford to lose any, so that insulators are necessary at 
those points where there is a possibility of leakage. 

Leakage can take place both by conduction and by 
induction. Every electrician knows that if a telephone 
wire is made to run parallel with a power line, an 
annoying,hum may be heard by the telephone user 
owing to induced currents from the power line. The 
higher the frequency of the alternating current used the 
more will this induction effect be noticed, and 
since in wireless we use alternating eurrents of a 
frequency many thousands of times as great as those 
used in ordinary power work, we may naturally expect 
induction effects to be accentuated. This is the reason 
why the lead-in wires from the aerial must not run close 
to and parallel with the earth, and must be kept well 
away from other conductors or partial conductors 
(walls come in the latter category), for if they are 
run too close to such materials the induction may 
bypass the wireless currents to earth without their going 
through the instruments. This often accounts for loss 
of strength in wireless {nstallations, and was the cause 
of the trouble mentioned at the beginning of this article. 

In order that a wireless receiver may function satis- 
factorily, it is necessary that the aerial wire should 
be grounded after passing through the instrumeats, 
for the earth plays an important part in both trans- 
mission and reception. This grounding or ‘‘ earth- 
ing,’’ as it is usually termed, is best effected by attach- 
ing a wire either to the nearest grounded waterpipe or 
to a large metal plate buried in the garden. If a water- 
pipe connection is used, it should be made as close as 
possible to the rising pipe where it enters the house, 
and not to a pipe which has to go upstairs to a cistern 
before connection to earth can be made. The attach- 
ment to the pipe is best soldered, but one of the special 
pipe clamps now sold for the purpose is almost as good. 

Although there is a great deal of difference in appear- 
ance between the wireless sets now sold, they are all 
very similar in principle. Each set consists of two, 
or sometimes three, parts, combined in one instrument. 
First, there is the tuner proper—the device used to bring 
the aerial into resonance or tune with the station we 
want to hear. Secondly, there is the rectifier or ‘‘ de- 
tector,’’ to give it its usual, but inaccurate, name, and 
thirdly, there may be some form of ‘‘ amplifier ’’ or 
** magnifier ’’ to increase the strength of the currents 
before or after they are rectified. It will be well to 
consider these three parts separately. 

The tuner in its simplest form consists of a cylindrical 
former on which is wound a coil of insulated wire. 
Along, one narrow strip of this coil the insulation is 
removed so as to expose the separate turns of the wire. 
One end of this coil is attached to the aerial connection, 
and above the coil is mounted a brass rod carrying a 
slider, which makes electrical contact with the particular 
turn of the coil which comes below it. This rod is con- 
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nected to the earth terminal, so that there is an elee- 
trieal path from the aerial terminal, through a part of 
the coil to the point where the slider makes contact, 
through the slider, along the rod, and so toearth. By 
varying the position of the slider any number of turns 
of wire can be included in the aerial circuit, its elec- 
trical length can consequently be altered, and thereby 
it can be tuned to the signals we wish to receive. 

Slider tuners are cheap and easy to make, but are 


mechanically a poor job, as the slider soon wears - 


through the wire, and the turns loosen. Better-made 
sets control the number of turns by means of stud 
switches. Sets with units and tens switches are popular, 
for by using both switches any number of turns can 
be included at will. A further refinement consists in 
using a variable condenser for fine tuning instead of 
single-turn switches. Other types of tuner do not 
actually vary the number of turns of wire in circuit, 
but alter the electrical length of the aerial by varying 
the relation’ of two coils to one another. The difference 
in induced effect so obtained is the equivalent of varying 
the number of turns of wire in circuit. Such tuners 
are known as ‘‘variometer’’ tuners, and are very 
popular both for crystal and valve receivers. Slider 
tuners are used only in the cheapest crystal sets, and 
are not often fitted in valve tuners for broadcast recep- 
tion. Where greater selectivity is required, a second 
tuned circuit is fitted. Double-circuit tuners are more 
difficult to manipulate than the simpler forms, as there 
are two simultaneous adjustments, and for this reason 
they are not often fitted to broadcast receivers. The 
additional selectivity is obtained owing to the fact that 
two separate ‘‘building-up’’ effects take place, the 
second sharpening up the tuning very appreciably. 

The next portion of the apparatus—the detector or 
rectifier—can consist, as we have said, of either a crystal 
or a thermionic valve. If the former, it may be either 
open or enclosed, and the rectifying effect may take 
place at a point of contact between a fine wire (known 
absurdly as a ‘‘ cat-whisker,’’ although it might equally 
well be called a ‘‘ pig’s bristle’’) and the crystal, or 
at a contact between two dissimilar crystals. In the 
case of carborundum, which possesses the rectifying 
property in question, contact is made between the 
crystal and a flat metal plate. Carborundum is little 
used in broadcast receivers, as it needs the application 
of additional potential from a dry cell. It is, however, 
very stable in action and needs only occasional adjust- 
ment. 

By far the most popular erystal in commercial broad- 
cast receivers is galena, sold either openly as such, or 
under a fancy name. Natural galena can be treated to 
make it more sensitive and to provide it with many 
additional sensitive points. Treated galena is sold 
under a multitude of trade names. Whatever crystal is 
used, it must be handled very carefully, and must on no 
account be touched on its sensitive area with the finger, 
or the invisible film of grease so left may considerably 
impair its sensitiveness. 

The special point to remember about crystal receivers 
is that, although their quality of reproduction is 
admirable, such instruments differ from valve receivers 
in having no magnifying properties whatever, so that 
the listener is solely dependent upon the current picked 
up by the aerial for his reception. Valve receivers are 
quite different, as in addition to detecting or rectifying 
the received currents, they may also magnify them. In 
this way both range and strength of reception may be 
affected. 

Another point of importance is that, provided the 
same telephones are used, there is no difference in the 
quality of reception between the cheapest and most 
expensive erystal sets. The cheap sets are mechanically 
poor, often badly insulated (giving weaker sign#s), and 
usually they are crude in their adjustments. Their 
selectivity may also be inferior. Selectivity in crystal 
sets is not usually a matter of great importance, as the 
user of a crystal set is rarely able to hear two broad- 
easting stations at once. This property is only impor- 


tant when the broadeasting station is situated near the 
sea and when the listener may be interfered with by 
signals from ships and coast stations. It is, for 
example, of value to listeners in the Newcastle, Glasgow, 
and Cardiff areas. London, Birmingham, and Man- 
chester listeners are too far away from the coast to be 
worried in this way. > 

Provided the aerial is tuned to the oncoming waves, 
the currents will be passed to the rectifying crystal, and 
by it will be rectified without appreciable distortion. 
The quality of reception in such cases is governed 
mainly by the transmitting station, and to a slight 
extent by the quality of the telephones. Strength of 
reception depends upon good design, sensitivity of the 
erystal, careful adjustment and sensitiveness of the 
telephone headpieces, and, of course, on the size of the 
aerial. Usually the higher the aerial the greater the 
strength of reception. Crystal sets in themselves will 
not operate loud speakers, but if magnifying valves are 
added it is possible to use such devices. 

If we use the valve as a rectifier, we may get distor- 
tion, for in a badly-designed circuit the resulting 
direct current is improperly rectified. Used as a 
rectifier alone, the valve is only slightly more sensitive 
than the crystal. 

The rectifying effect is due to the one-way passage of 
current across the vacuous space between the heated 
filament and the cold metal plate surrounding it. The 
emission of current is partly governed by the tempera- 
ture of the filament, and the hotter it is the more 
current can be passed across the space. The filament is 
heated by a four- or six-volt accumulator, the current 
being controlled by a resistance. House current (d.c.) 
cannot be used in the ordinary way, as although it is 
unidirectional in its flow, there is always superimposed 
upon it a slight ripple from the commutators, and this 
when applied to the valve gives rise to a loud hum in the 
telephones. Obviously, ordinary low-frequency a.c. will 
produce a terrible hum. 

For the valve to function either as a magnifier or a 
detector it is necessary to maintain a considerable 
difference of potential between the plate and the filament, 
for which purpose a “‘high-tension’’ battery of dry 
cells is employed. This battery is usually made 
up of small flashlight-size cells, as the current taken 
from it is very small. The voltage required depends 
upon the valve used, and may range from 30 to 100 
volts, 50 or 60 being the usual figure. Properly used, 
such batteries last about a year on the average set in 
average use. The length of time an accumulator will 
serve for the filaments is best calculated by taking the 
current consumption of the average valve as about ? 
ampere. A three-valve set will thus run for 12 to 15 
hours on a 30-ampere-hour accumulator before it needs a 
new charge. Incidentally, there is a big business to be 
done in charging wireless accumulators. 

Between the plate and the filament of the valve is a 
third electrode, known as the “‘grid.’’ This grid 
usually takes the form of a spiral of wire surrounding 
the filament. Any variation of voltage between the 
grid and the filament will considerably modify the flow 
of current across the space, and, in fact, a slight 
modification of voltage here will bring about a much 
greater difference of voltage between the plate and the 
filament. Provided the circuit is suitably designed, we 
can use this effect to magnify the wireless currents 
either before or after they are rectified. Magnifying 
them before rectification is called ‘‘ high-frequency ”’ 
magnification or amplification, while magnifying them 
after rectification is called ‘‘ low-frequency ’’ or ‘‘ note ”’ 
magnification. Each kind has its advantages. H.f. 
amplification increases the range of reception, as the 
rectifier will only act efficiently when signals attain a 
certain strength. Its disadvantage is that such 
magnifieation requires a circuit which is only efficient 
on one band of wavelengths, and has to be tuned for 
each appreciable change of wavelength. This introduces 
a further adjustment for tuning, but it is usually 
worth while. 
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Low-frequeney magnification has the disadvantage 
that it will not increase the range of reception, only its 
strength. This is because it can only magnify signals 
which have passed the rectifier, whether crystal or valve. 
If the signals are too weak to pass the rectifier, a 
hundred further valves will not make them audible. 

Low-frequency magnifiers are not affected by wave- 
length changes, as they deal only with speech and music 
frequencies. [Iron-core transformers are used between 
the stages of magnification in this method, and are a 
prolific source of distortion. Unless well designed, 
these transformers give very poor results both in strength 
and quality, and this is why one so frequently hears 
the opinion passed that wireless is inferior in quality 
to a cheap gramophone... In cut-price sets the trans- 
formers are almost always poor. 

If more than two note-magnifying valves are used, 
distortion is bound to be noticeable, so that the best sets 
using a number of valves use as many as possible as 
high-frequency magnifiers. Where great volume is re- 
quired, as in public halls, special power amplifiers are 
needed, giving the maximum amplification with the 
valves used. 

Many people are under the impression that loud 
speakers are themselves magnifiers, but this is not the 
case. A loud speaker is merely a specially-designed 
telephone attached to a means of distributing the sound 
throughout the room or hall. For this reason, unless 
the sound is very much stronger than can be comfortably 
borne in a telephone headpiece, a loud speaker is use- 
less. As a general rule, a loud speaker requires two 
more valves than are needed to give good reception in 


a pair of head ‘phones. These valves should be note 
magnifiers. 

So far we have made no reference to that puasling 
term, “‘ reaction,’’ the abuse of which is causing so much 
trouble at the present time. Some way back, in refer- 
ring to the functioning of the valve, we mentioned that 
the energy in the plate circuit is greater than that in 
the grid circuit, a magnification taking place and the 
additional energy being drawn from the high-tension 
battery. If we think for a moment we shall see that 
it should be possible to hand back some of this energy to 
be re-magnified, and this, in fact, can be done, much 
additional magnification being possible by this handing 
back or ‘‘ reaction ’’ effect. If we hand back to the grid 
circuit more than is taken out of it for magnification 
purposes, the set will begin to generate oscillations of 
its own accord, and these, if they occur in a circuit 
directly connected to the aerial, will radiate waves and 
cause interference to other listeners in the neighbour- 
hood. This radiation from receivers interacts with the 
waves from the broadcasting station and sets up those 
weird howlings which are noticed at times by the broad- 
east listener. Quite rightly the Postmaster-General 
prohibits the use of circuits which can radiate on 
broadcast wavelengths, and the B.B.C.-stamped sets are 
all non-radiating. The trouble comes from experimental 
sets in the hands of inexperienced listeners. It is quite 
possible to utilise the valuable magnification properties 
of reaction in a manner which does not cause interfer- 
ence, and several of the B.B.C. sets are now sold with 
reaction incorporated in this way. 


(To be continued.) 





STOCK SHORTAGES. 


By J. 0. KNOWLES, B.A. 


ELEcTRIcaL manufacturers and contractors are more 
troubled with stock shortages than anyone else, because 
of the multiplicity and minuteness of electrical com- 
ponents, and especially at the present time, when 
customers will have quick delivery, and working capital 
is too precious to lock up in stocks. How many short- 
ages are due to inappropriate supervision of the parti- 
cular stocks? There should be a clear division in the 
average works between special, non-standard, standard, 
and universal stocks. These terms need defining more 
exactly for the purpose of this article, as a radically 
different organisation is most appropriate for each, and 
when shortages occur, it is suggested that inquiry first 
be made as to whether the items are properly classified, 
and that only after this should the question of personal 
responsibility or fault in organisation be further in- 
vestigated. 

Some material is ordered specially for a particular 
order, and can only be used in this way, so that perhaps 
the word ‘* stock ’’ is hardly applicable. However, since 
such material will pass through the stores, the phrase 
“Special Stock’’ is sufficiently descriptive. Non- 
standard stocks are those which are occasionally re- 
quired, in varying quantities (large or small), at 
irregular intervals, the issues being so erratic or infre- 
quent that no system is as effective as the direct per- 
sonal interest of someone who is familiar with the 
various uses of these stocks. Standard stocks are 
required for definite batches of units made for later allo- 
cation to customers’ orders, each batch being put in 
hand by a manager’s sanction, which controls the 
quantities in progress. The word ‘‘ universal ’’ is used 
for want of a better term, to describe, by exaggeration, 
stocks of parts and units which are used in several or 
many different ‘‘ assemblies ’’ in such quantities that the 
average demand is fairly constant, so that stocks can 
be reasonably kept between set maxima and minima. 
There are strong arguments in favour of keeping dis- 


tinct systems for each classification, but in practice, it is 
suggested that while the fully complex organisation is 
kept in view, only those approximations to an ideal be 
made which are found necessary by faults in the existing 
system or by anticipation of imminent trouble. After 
all, men well trained in an imperfect system produce 
better results than a more perfect system run by men 
who know its details too imperfectly to cope with the 
special problems and emergencies which are certain to 
arise. By gradual development of system, and step-by- 
step instruction of the existing staff as each new method 
is found profitable, the co-operation of the staff is 
assured and no serious loss of the unrealised assets of 
the older systems is likely to occur. 

That section of the staff whose first interest is ‘‘ quan- 
tity production’’ may have ‘‘no use for’’ special 
designs. Speaking not from this point of view, but 
with a better sense of proportion, one may lay down, 
as a first principle, that the fewer the people responsible 
for the progress of a special order the better. The two 
departments most directly concerned are the designing 
or drawing office and the department in which the parti- 
cular design is assembled, and, whatever interest other 
departments have to take, trouble is practically certain 
if the interests of these two departments are sub- 
ordinated to the convenience of any other. Of course, 
neither is likely to be unimpeachable. The drawing 
offices do not always appear to use standard material 
wherever possible, and sometimes irritate the stores by 
calling for material only slightly different from standard 
stocks. If it is necessary, however, to do something to 
prevent authentic instances of this nature, it is much 
better te see that the drawing office hes up-to-date and 
complete lists of standard materials than to attempt to 
scrutinise drawings of special designe by any other 
authority before commencing manufacture. Again, te 
ensure that all such materials are ordered as early as 
possible, jt is reasonable for special requisitions on the 
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buyer to be originated in the drawing office. The 
danger in this policy is that material may be ordered 
without reference to what is in stock, so that either some 
material is ordered which could have been supplied from 
stock, or material is not ordered, which was perhaps in 
stock once, but is no longer available. The difficulty 
has various solutions, each retaining the principle of 
concentrating authority in few hands. The requisitions 
may be scrutinised by a storekeeper or buyer, the draw- 
ing office being responsible for including all materials 
which might not be in stock, requisitions being cancelled 
before the actual order is placed if stock exists. Alter- 
natively, and where practicable, a better way because 
more personal, the ordering of material can be settled 
by conference between designer (or draughtsman) and 
foreman. A storekeeper or buyer can sometimes be in- 
cluded in this conference, though sometimes this is not 
practicable, because several different storekeepers would 
be concerned:. A further cure for unsatisfactory order- 
ing or progressing of such material is to use or extend 
the use of a material sheet or bill of material, to check 
both the ordering and progressing of the various items, 
by drawing office, foreman, and perhaps by storekeepers. 

The function of the stores in the organisation of 
special (as distinct from non-standard) orders is very 
small, for the necessary special material would go 
straight from the receiving department to the assembly 
foreman, if it were not for the necessities of the general 
system of material control and costing. Some standard 
material and parts will of course be used on every special 
order, and for the supply of these in good time, the 
stores can be held responsible, but as regards the special 
material, the foreman is best able to undertake the 
urging of outstanding orders, with only a minimum of 
co-operation by the storekeepers. If, therefore, con- 
tinual shortages of special material become a problem 
for the management to solve, investigation should be 
_made of the foreman’s methods of progressing his ma- 
terial, and perhaps bills of material for these special 
orders will be found worth while. It is assumed, of 
course, that the buyer does not neglect to urge outstand- 
ing orders on his own account, but as the time when the 
material is actually needed on the job draws near, he is 
dependent on the foreman for more particular know- 
ledge of the needs of the moment. 

There are in most works almost innumerable details 
used in modifications from standard or in occasional 
orders for particular customers. Few of these parts are 
frequently used and the demand is irregular. Never- 
theless, although non-standard, these details must be 
provided when required, and if not available, can cause 
much delay and confusion. Any investigation of such 
trouble is likely to be difficult, because records of stock, 
orders, receipts, issues and urge notes are not often as 
easily accessible as those of standard parts, which, being 
used in large quantities, both demand and allow careful 
and even expensive recording. 

These non-standard parts provide suitable scope for 
the type of storekeeper who has developed a good 
memory rather than much capacity for system, but the 
usual fault in the organisation of this section of the 
stores is to rely too much on the memory of one man. 
Much can be done to retain the storekeeper’s intelligent 
anticipation and meeting of demand without allowing 
him to depend on his memory for such matters as the 
-whereabouts of patterns or stocks. There are so many 
of these non-standard details that it is easy for stocks of 
different parts, and parts of different units, to be herded 
together in one stores bin for want of room. Unless 
the physical arrangement of the stores is good, a habit 
of confusion is perpetuated, and the memory of one 
storekeeper becomes the only guide to the location of 
little-used parts. When this storekeeper is ill or absent, 
delay is certain, and when he is present, his time and 
that of others may be wasted manytimes a day when 
his memory fails to answer at once to each demand upon 
it. In a few works a part number system will have 
been in existence for so long that most, if not all, parts 
kept in. stock at all will have a reference number that 


makes stocking easy, but in most works, even if a refer- 
ence number system has been introduced in recent years, 
stocks will still be kept of very many parts that have no 
references. Delays for want of these non-standard parts 
may easily be disregarded by the management because 
each is trivial and perhaps also “‘ usual,’’ but under 
stress of competition the ‘‘ usual course ’’’ may be found 
too expensive. To cut down the assembly time on non- 
standard work, a start should be made in the stores, for 
it will often be found that delays in obtaining material 
waste time, not only as they occur, but afterwards by a 
cumulative wearing down of the incentive to work. A 
fitter who has frequently to drop one job.and start 
another for lack of material tends to regard wasted time 
as less and less important, and the fault in this case lies 
partly with the management. 

Leaving now analysis and diagnosis, and forming 
constructive principles, it is certain that these non-stan- 
dard parts need “‘ personal organisation ’’’ rather than 
system, because it would not usually pay to spend time 
and money on the complete reorganisation necessary to 
make system effective, and as long as someone has a 
direct personal interest in, and knowledge of, each type 
for which these parts are required, supervision by “‘ per- 
sonal methods ’’ is more effective and less costly than 
supervision by periodical examination of systematic 
records. At the same time, the principle of adequate 
storage room is important, so that each storekeeper can 
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Summary of methods of anticipating shortages. 


group similar stocks together and so ease the burden of 
memory work both in issuing and ordering stocks. As 
an insurance against change of personnel, .rather than 
for present efficiency, some provision should be made for 
labelling each store bin with its contents, though for 
these non-standard stocks the further insurance of an 
** understudy ’’ for each storekeeper is more important 
still. It would be easy to give details of particular pro- 
blems and their remedies, but without pausing now to 
consider individual circumstances, it is sufficient to 
emphasise the logic of using personal interest, memory 
and training for controlling the small stocks of parts 
which are fresh from the designer’s board, in the sense 
that standardisation has not weakened the personal 
factor that is natural in modifications from standard 
made for individual customers. 

There must be a border line between non-standard and 
standard stocks. How definite this division should be 
depends on the particular staff and organisation. The 
routine work of ordering and progressing much-used 
parts ought certainly to be handled by juniors under 
supervision. It is good practice to separate the control 
of this routine work from the direct responsibility for 
non-standard stocks as soon as the growth of the firm 
justifies the employment of more than one man capable 
of such responsibility. It may be then that the two 
sections will co-operate closely without friction, in which 
case the distinction between standard and non-standard 
can be adjusted without arbitrary law. On the other 
hand, the two sections may tend to differ because of their 
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distinctive methods (one personal and the other 
systematic), and then it is essential to make hard and 
fast divisions between the ‘‘standards’’ and “ non- 
standards ’’ to define the responsibility of each section 
and to take advantage of the specialisation of each 
section without loss of proper control on the border line. 

The routine systems for dealing with progress of stan- 
dard work should, of course, not be weighted by their 
extension to control other than standard parts. Free of 
all such encumbrances and under supervision by one 
who is systematic by nature, the control of standard 
stocks can be brought to the high level of efficiency which 
is necessary to keep up with the quick travel of such 
material through the shops. Because delay in re-order- 
ing stocks of one standard part may cause much more 
shop trouble than an equal delay in a special order, and 
because dealing in large quantities may cause serious 
loss by over-stocking, there should be stock records of all 
standard parts which are sufficiently self-explanatory to 
make checking by a responsible person easy and 
adequate, and so the records should show what is in 
stock, what is required for orders in hand, what is on 
order, how soon delivery may be expected, and what is 
the relation between this stock and others in the same 
assembly. 

Systems, forms, visible card-indexes, stock charts and 
other ‘‘ efficiency ’’ devices are rightly lavished on the 
staff progressing these standard stocks, and this policy 
will have excellent prospects of success if only a clear 
division is made between those stocks which are large 
enough to bear the overhead burden of such elaborate 
organisation, and those for which simpler contro! is 
sufficient for commercial accuracy. On the border line 
between standard and non-standard stocks a weakness 
of policy may arise and give trouble unless it is realised 
as a principle of policy that systematisation should be 
carried far enough or not at all. There cannot be 
more than one or two systems of handling stock records 
in one shop, and each item must be strictly classified. If 
big quantities are required, or if the few that are neces- 
sary are also expensive, the best system the works can 
run is needed to economise working capital and save 
time-wasting delays, but to give the selected system a 
clear field and some favour with other departments other 
items which are less used should not be transferred to 
the systematised section unless or until their progressing 
can be considered a matter of routine. Briefly, a 
highly-developed stores record system is best used for 
batches of assembled units made for stock. Once a 
**sanction ’’ has been given for the production of so 
many units, and the detail drawings are all approved, 
the ordering and progressing of all the various com- 
ponents is just the right sort of work for a systematised 
‘* routine ’’ staff. There will still be some difficulties 
and troubles to be solved by the head of this staff, even 
if non-standard parts are excluded from his respon- 
sibility. The more “‘ visible’’ the records, the easier 
they are to control, especially in finding out the laggards 
in a batch. Apart from accidental delays, some com- 
ponents inevitably take longer to obtain and machine, 
however much they may be urged, and the batch cannot 
be assembled till these are ready. These must be recog- 
nised, and to meet this trouble, the principle of a 
reserve stock is often useful, a reserve supply being kept 
in hand in a completed state, for use if the batch in pro- 
gress is not completed in time. Again, the number in 
one batch of units may be too small to permit of the 
economical manufacture of small parts. Here the 
“‘ reserve’ is used again for eeonomy’s sake. There 
only remains one difficulty with the ‘‘ batch ’’ principle, 
namely, the parts which are common to several kinds of 
units which may be “ sanctioned’ at different times. 
These parts are unsuited for the batch system, and it is 
suggested that they should be included with the fourth 
and last basic division of stocks—the ‘‘ universal.’’ 


The demand on parts and material which are common 
to several or many designs is fairly constant, or at least 
periodic. It is possible to set a minimum stock at such 
a level that a new supply, ordered when stocks have 


reached the minimum, will arrive in good time before 
stocks are exhausted, even if the demand is exceptionally 
heavy. For these ‘‘ universal ’’ stocks, then, the ‘‘ mini- 
mum ”’’ method rather than the ‘‘ sanction ”’ or ‘‘ batch ”’ 
method is the better policy. The minimum may need 
revising from time to time, and this will require the sort 
of personal supervision which cannot be replaced by 
‘* system,’’ but for re-ordering, urging and progressing 
supplies a routine can be established. A likely sort of 
trouble, however, is a disregard of changing demand, 
which may result in heavy stocks being kept of parts 
which were formerly required in large quantities but 
which are now in less demand. This danger is especi- 
ally great where a ‘‘maximum”’ or “‘ ordering”’ 
quantity is fixed—usually at so many times the mini- 
mum. This danger may be removed by abolishing the 
idea of maximum or “‘ ordering ’’ quantity entirely and 
substituting the idea of ordering the quantity used in a 
set previous period (with discretion to break the rule 
when reasonable to do so). In this way a diminishing 
demand automatically diminishes the quantity ordered, 
and even if the demand increases again later, the onlv 
effect will be to make re-ordering more frequent until 
more stable conditions return. In spite, however, of all 
that rules can do, some personal supervision is necessary 
to watch four sources of trouble: (1) to see that the 
minimum quantities are reasonable, (2) to see that 
orders are placed when stocks reach the minimum, (3) to 
see that stock records agree with actual stocks, (4) to see 
that outstanding orders are urged in time to maintain 
stock. 

Whatever class of stock is handled, whether special, 
non-standard, standard, or universal, the personal 
element cannot be wholly replaced. It is hoped that 
the principles expressed in this article will assist in 
showing where this personal attention can be best 
applied to prevent those troubles occurring frequently, 
which cannot be entirely eliminated while conditions of 
supply and demand are unstable and human beings err. 





The Gaumont Loud-speaking Telephone.—At a meeting of 
the Paris Academy of Sciences M. TL. Gaumont gave an 
account of his new loud-sneaking telephone. The vikrating 
part of the instrument consists of a silk cone of angle 90 dez., 
on which is coiled from hase to summit a fine wire of alu- 
minivm, through which the telephonic current is sent. The 
cone is nlaced between cone-shaped poles of an electromagnet 
and its base is attached to one pole by a collar. As the 
vibrating cone possesses no period of its own its motions re- 
produce without distortion those of the membrane which 
produced the current. These motions are commnnicated to 
the air around the instrument through holes bored in one of 
the pole nieces and throuch a trumnet-shaned mouthniece. 
With a silk cone of 5.5 em. diameter weighing 1 gramme it was 
possible to make an ordinary sneaking voice heard throughout 
a room holding 6.000 nersons without anv distortion of the 
sounds. By introdncing a triode valve in the circuit the appa- 
ratne transmitted the sound 300 metres.—Natrre. 


United States Electric Vehicle Market.—The improvement 
in the demand for electric trucks reported in February has 
been well maintained during the past month and manufac- 
turers are most optimistic with regard to the future. 

An order for 28 electric trucks recently placed by a Brooklyn 
department store was the largest contract booked during the 
month ending March 15th. Several small orders, varying in 
size from one to five trucks, were also received. 

One electric truck manufacturing company, which entered 
the field last autumn, has arranged for a production of 1,000 
trucks this year, ranging in size from one-half ton to one ton, 
and judging by the business done during the first two months 
of the year, officials of the organisation expect to sell their 
entire output before the end of December. 

The American Express Co., the largest user of electric trucks 
in the country, issued an interesting report last week, cover- 
ing operations in the Metropolitan district during January, 
when snowfalls were heavy and numerous. Out of 268 electric 
vehicles in operation in great New York in January the com- 
pany had 113 outside or trouble calls, most of which were of a 
minor character, as compared with 272 outside calls for a total 
of 207 gasoline-driven trucks in operation during the same 


riod. 

The Automobile Division of the Edison Electric Co. reports 
that there were 4.666 electric trucks in operation in New York 
on January Ist, 1923.—Reuter’s Trade Service (New York). 
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LEGAL. 


Long Firm Frauds. 

AFTer a trial lasting several days, the hearing was recently 
concluded, before the Common Serjeant (Sir H. F. Dickens, 
K.C.) at the Central Criminal Court, of the case of Eva 
Klinger, otherwise Davis, 26, merchant, Meyer Shuster, 52, job 
buyer, and Charles Israel Applebaum, 21, draper, who sur- 
rendered to their bail and pleaded not guilty to an indictment 
which charged them with conspiring together to defraud such 
persons as should be induced to supply goods on credit to the 
firm of E. Davies & Co., late of 638, Newman Street, 
London, W. 

Sir Richard Muir appeared for the prosecution, while the 
defendants were represented by Mr. J. D. Cassels, K.C., M.P., 
Mr. Abinger and Mr. Passmore. 

It was stated that Meyer Shuster was also known as S. 
Myer, while Applebaum had been known under the name of 
Appleby. It was alleged that between November 3rd, 1922, 
and January 7th of the present year quantities of goods were 
obtained from wholesale firms and manufacturers which were 
not paid for. The premises at 63, Newman Street were taken 
by Klinger at a rental of £4 a week, and she stated that she 
required them for the purpose of opening showrooms to run 
a wholesale business in gowns. She was said to have selected 
the names of various firms out of the directory and instructed 
the typist to order goods from them. Counsel pointed out 
that quantities of electrical and hardware goods were ordered 
by E. Davies & Co. and never paid for. An order was given 
to the Sunlight Manufacturing Co. for a quantity of electric 
batteries. Electric fans were ordered from Electric Powers, 
Ltd., while a quantity of cells was also obtained. It was 
alleged that Applebaum assisted in the work of running the 
office. The business consisted of ordering goods, taking 
delivery of them, and not paying for them. The goods 
obtained passed into the possession of Shuster, and were re- 
moved to premises occupied by him in Mount Street, White- 
chapel. Goods were carried off from Newman Street to 
Shuster’s place in taxi-cabs, while when the goods were too 
bulky the railway company was instructed to deliver them 
at Whitechapel. Counsel said that the total capital of the 
proprietor of the business and the financier behind it was 
£10 i0s. Shuster admitted that he was a Russian subject, and 
had resided in this country for many years. His story was 
that he purchased the different goods from Klinger. 

All the defendants were found guilty, and it was stated that 
there were no previous charges against any of the defendants. 

The Common SERJEANT, in passing sentence, said that he 
believed that Shuster was at the bottom of the frauds. He 
conceived it, carried it out, and kept most of the ‘* swag.” 
Shuster brought the others into the affair. In spite of 
Shuster’s previous good character, his Lordship was bound to 
state that it was a very bad case of long firm fraud. Shuster 
would have to go to prison for eighteen months with hard 
labour. Applebaum was sentenced to six months in the second 
division, while Klinger was bound over 





Bournemouth & Poole Electric Supply Co. v. Burrill. 


On March 22nd, at the Bournemouth County Court, the 
Bournemouth & Poole Electricity Supply Co., Ltd., sued Mrs. 
A. E. Burrill, of Branksome, for £6 lls. 2d., stated to be the 
cost of energy supplied and meter rent for the quarter ended 
September 29th last. The sum of £2 17s. 10d. had been paid 
into Court but defendant disclaimed liability for the balance. 

Mr. Powewt, for plaintiffs, said that the amount of 
£3 13s. 4d., the charge for 140 kWh of electricity, was in dis- 
pute. The defendant said that the meter must have been in- 
correct to have registered so much® but it was tested and 
found in proper order. 

For the defendant, Mr. Trevanion showed that in no pre- 
vious corresponding quarter did the consumption exceed 
11 kWh. Defendant herself said that although at one period 
in 1917 she had had lights burning all night, and had also 
used a radiator and a cooker the consumption was only 117 
kWh, whereas during the quarter in dispute she had not used 
either cooker or radiator. 

His Honour Judge Hystop Maxwewt asked the company to 
come to some arrangement with the defendant, but as the 
plaintiffs’ representative was not empowered to do this the 
judge decided in favour of defendant, holding that £1 of the 
money paid into Court was sufficient toa cover the cost of the 
energy supplied. 

Mr. Powe.w asked for leave to appeal but this was refused, 
the Judge holding that the defendant had shown that she had 
not consumed the amount of energy for which she had been 
charged. 


A. C. Trading Co., Ltd., v. J. Berg & Co. 
Factory Output AGREEMENT. 
In the Shoreditch County Court,-on March 27th, before Judge 
Cluer, the A.C. Trading Co., Ltd., of 20, Cock Street, Old 
Bond Street, W.C., dealers in electrical goods, sued Messrs. 
J. Berg & Co., 169, City Road, E.C., to recover £86. Mr. 
K. F. Lever appeared as counsel for the plaintiffs, and at the 


start Mr. Engelbach was counsel for the defence, but before 
the case had been opened he announced that he was retiring. 

Mr. Lever said that on November 13th an agreement was 
entered into that the plaintiffs should have the whole of the 
output of the defendants’ factories, and should have the sole 
selling rights and fix the selling prices. The plaintiffs were to 
be charged the current competitive prices. It was also agreed 
that plaintiffs should advance, week by week, sums as might 
be required for the payment of wages in the factory, the pur- 
chase of raw material and general expenses not amounting to 
more than £50 a week. As a guarantee of good faith £100 
was to be deposited on the signing of the agreement and a 
further £100 on December 31st. On November 23rd defendants 
asked for £50 a week for two weeks, failing the payment of 
which the agreement would be cancelled: The defence 
appeared to be that the deposit was to remain during the term 
of the agreement, but plaintiffs, on the other hand, alleged 
that the £100 deposit was to be put against the current lia- 
bilities. The defendants also alleged that they had ordered 
materials and machinery, but that at the end of the first week 
the plaintiffs were unable to meet their liabilities, but this 
was untrue. The defendants, in their further defence, said that 
in the alternative the agreement was cancelled on November 
29th, and it was arranged that the balance due was to be repaid 
by the defendants by the placing of orders at the rate of £15 
a week, which plaintiffs did not do. ; 

Mr. Frep R. Voicut, director of the plaintiff company, gave 
evidence in support of this. On receiving the letter demand- 
ing the money he went into the financial position and it was 
agreed that defendants owed £88 14s. 9d. 

The defendants said that they had offered to pay £88 if 
they got orders for £15 a week but they did not. 

The plaintiffs said that that was agreed if defendants would 
sign a fresh agreement but they would not. 

The defendants then said that there were a lot of breakages, 
and Judge Cluer said he would allow for this, and gave judg- 
ment for the plaintiffs for £84 17s. 5d., being £74 17s. 5d. and 
the return of goods or £10; with costs. ; 





Romsey Gas and Coke Co. 


In the Chancery Division, on March 27th, Mr. Justice Astbury 
confirmed an alteration of the objects of the Romsey Gas and 
Coke Co. Mr. Turner explained that the company desired to 
qualify itself to apply to the Electricity Commissioners for 
liberty to supply electricity to Romsey and its immediate 
neighbourhood. It was necessary to obtain power to do this in 
order that the company might obtain a Special Order from 
the Commissioners. 





A Partauership Claim. 


At the Hanley County Court,-on March 22nd, Joseph Good- 
win, electrician, of Stoke, brought an action against the Stone 
Electrical Supply Co., claiming cancellation of his partnership 
in the firm, the return of £50 which he had invested, with 
interest at 5 per cent.; £1 arrears of salary; and relief from 
responsibility for liabilities of the company. Pilaintiff’s counsel 
said that his client replied to an advertisement by defendants, 
and upon consideration of the investment of £50 was made a 
partner in the firm, with a salary of £3 10s. per week. At 
the end of the second week he was told that there was a 
shortage of money and he was paid only £3. He afterwards 
discovered that the firm’s liabilities amounted to £800. 

Plaintiff gave similar evidence,.and after hearing the de- 
defendants his Honour, Judge Ruegg, gave judgment for the 
plaintiff, stating that there had been deliberate misrepresenta- 
tion. 


Dublin Electric Tramways Valuation. 


Tue Recorder of Dublin (Rt. Hon. T. L. O’Shaughnessy) had 
before him last week an appeal by the Dublin United (Electric) 
Tramways Company against the Commissioner of Valuation's 
assessment of £39,000, a reduction of £15,000 being sought. 

For the company, it was stated that it disputed the 
figures for wayleaves, permanent-way allowances, motor power 
and renewal of cars. 

Mr. Wm. RumsaLL, tramway valuation expert, London, said 
that the tram lines, cables, overhead equipment, all the build- 
ings, the Ringsend power station and first motor power were 
the only items rateable. Renewal charges for permanent way 
were 150 per cent. more than in 1913, and that was how 
the figure £601 per mile claimed by the company was arrived 
at as against £450 allowed by the Commissioner. His estimate 
of the valuation was £15,698. He gave the average life of a 
tramcar which had been renewed from time to time as 25 years. 

Mr. G. M. Harriss, general manager of the Dublin tram- 
ways, said the life of a car was, in his opinion, 14 years. The 
street renewals were much more expensive owing to increased 
traffic. The company did not buy new cars now, as it was 
building cars itself. 

Mr. ‘l. W. Murray, the eompany's chief accountant, stated 
that the cost of the steam and electrical equipment in the 
power house had increased by 200 per cent. 

Mr. Morrat, general manager of the Belfast Corporation 
electric tramways, gave evidence as to the cost of main- 
taining cars and pexmmanent way, and estimated the life of a 
car at 25 years, 
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Mr. Oarkican, K.C., for the Dublin Corporation, argued that 
on appellants’ own figures the property of the company had 
increased enormously, and pointed out that the increase im- 
posed by the Commissioner only amounted to £928. The 
chairman of the company had announced year after year that 
they were able to pay liberal dividends, and that takings had 
increased by 30 per cent., while they were in a position to 
place £55,000 to renewal fund. Out of revenue also they were 
able to expend some £20,000 on the purchase of new office 
premises in Sackville Street, to replace the fine building 
destroyed during the anti-Free State disturbances of June and 
July last year. 

The RECORDER said all that went to prove that the company 
was most excellently managed. ; 

Mr. Cassets, who had extensive experience of valua- 
tion in England and Wales, supported the assessment, adding 
that he believed £50,000 would be the correct valuation. 

Mr. Leonarp, K.C., for the Pembroke (Co. Dublin) Urban 
Council, whose area is servéd by the tramways, informed the 
Court that the valuation in 1918 was £39,336. 

The RecorDer said he was very much struck by the figure 
that the company had put down as the cost per ton for rails, 
when they could admittedly be obtained at £9 or £10 per ton 
from London. 

Mr. T. Brown, K.C., for the company, observed that the 
figure of £30 was applicable for 1920, and, as to getting the 
rails from London, they must have regard to the cost of 
handling at both ends, and to freights and duty. me 

Ultimately, the Recorper affirmed the Commissioner's 
assessment, giving a simple set of costs to the local authorities 
interested. The tramway company, he said, were doing most 
excellent work for the citizens, and he thought some conces- 
sion should be made tothem. + 








CORRESPONDENCE. 


Letters received by us after 5 p.m. on Tuesday cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer's name and 
address in our possession. 


The Training of Young Engineers. 


Your article on the above subject has brought both praise 
and complaints on the heads of those who are trying to do 
something for the technically-trained student. I think the 
Newcastle-upon-Tyne authorities deserve nothing but praise for 
their pluck in tackling a difficult problem. are 

The one big item to be considered is the cost of training 
students, and with this expense in view the Newcastle-upon- 
Tyne electricity concern is actually adding a nominal salary, 
so as to enable the student to continue his studies, i.e., the 
practical application of his technical knowledge to the efficient 
running of large engineering concerns. 

The technical student has to pay for his course of training 
and receives nothing but his training, whereas the Newcastle- 
upon-Tyne authorities are offering the practical training (and a 
valuable one) plus a nominal salary. We cannot expect our 
bread to be buttered both sides. Now take the man who is 
trained in the practical side and has the necessary ability to 
learn in a short time the running of electricity undertakings, 
or who could soon fall in line with one or more of the many 
departments that go to make up the staff of a large electricity 
concern. These men cannot get a chance, for they have neither 
the money nor the opportunity, and they most probably would 
become very useful men with quite a short training. 

I think that the ‘‘ young engineer just from college *’ should 
be well satisfied with the scheme now put forward, and if he 
only thought for a moment about those who have been unable 
to enter a technical college for two or three years, but who 
have had to make a real fight for their training and then can 
see no chance of success, he would surely feel that his lot 
was not quite so bad as it looks. 


2 N. O. Chance. 
March 28th, 1923. 





The Sale of Wireless Apparatus. 


In vour issue dated February 2nd you were good enough to 
publish a letter of mine on the above subject, and although 
your foot-note caused considerable discussion all views have 
not been committed to writing, and_ therefore the correspon- 
dence is incomplete, and if ‘‘ Coming events cast their 
shadows before them,”’ all interested in the welfare of our 
industry would be well advised to read an article appearing 
in the American Electrical Merchandising. 

The following extracts will possibly be sufficient apology for 
troubling you :— 


** Waat 1s Happenina to Rapio?” 

-* Tt took on all the aspects of a gold rush. Featured as a 
side line in hardware, stationery, drug, phonograph, and 
millinery shops, it seemed to be anybody's child. 

“Tf there was such a thing as temporary business insanity 
surely we had a spell of it during last year. In general the 


retailing of radio apparatus was a positive farce. It was 
handled by people who knew little about it and cared legs. 

‘* Dealers ordered wildly, jobbers ordered wildly, and ‘thanu- 
facturers accepted wildly. 

* No thought was held out for the future 

“When July came, and with it the hot weather, sales 
dropped to an alarming degree. Sagacious business men who 
had been standing on the side lines were not surprised at this 
turn of events. 

**The dealers became alarmed when their creaking shelves 
were not relieved of their burdens, and they scrambled to 
cancel their orders as madly as they scrambled to place them. 
The jobbers did the same thing, and it was the poor manufac- 
turer who had the worst of the deal. 

‘“The wages of indiscrimination are bankruptcy. Bank- 
ruptcy stalked through the land of radio just as famine swept 
Russia. 

“* Bankruptcies in the manufacturing field have by no means 
been stopped. It is pleasing to note that it is largely those 
who have no place in the picture who are passing out. They 
sneaked in as opportunists and they pass out ignoble and de- 
feated, leaving the field to those who should rightfully 
inherit it. 

“* Whose child is radio? Who is going to adopt it per- 
manently? Will it attach itself to the electrical industry or 
will it grow to maturity in other hands? At the present time 
it would seem that it is ‘Anybody’s kid.’ It is being retailed 
in every sort of establishment. 

““It would seem that the radio business will eventually 
belong to those who go out after it. A careful analysis would 
seem to indicate that it belongs to the electrical retailers. This 
especially in view of recent developments.” 

The writer refers to ‘‘ wired wireless’ experiments that 
have been conducted during the past few weeks. 


Your Manchester Correspondent. 
Manchester, March 23rd, 1923. 





Changing-over Networks from D.C. to A.C. 


I have no legal knowledge except that which most supply 
engineers have acquired from painful experience; I am not, 
therefore, competent to answer “‘ $.G.M.’s”’ questions from a 
strictly legal point of view. 

I should imagine, however, that as regards the first point 
the consumer has no - to demand any particular make 
of motor, but he would entitled to ask for a motor equal 
in Quality to the one replaced. 

As regards the second point, I should think that, strictly 
speaking, the consumer could demand a 10-h.p. motor. 

I suggest, however, that ‘‘S.G.M.’’ could probably get over 
the difficulty quite easily by suggesting the installation of a 
5-h.p. motor, together with a small cash compensation to 
cover the difference in size. 


} M. Farrer. 
Twickenham, March 29th, 19238. 





**$.G.M.,”’ in your issue of March 30th, asks two apparently 
simple, but I consider two very pertinent, questions. With 
regard to question No. 1, I believe before a change-over takes 
place, sundry authorisations have to be negotiated, including 
the contingent legal obligations which look after the con- 
sumers’ interests, but usually any onus resultant is placed 
upon the supply authority, i.e., question No. 1 is settled by 
the supply authority, plus staff tact. 

Question No. 2 shows an intelligent appreciation of that 
horror, poor power factor in anticipation. So far as [ am 
aware, this point has never been cleared up. On the face of 
it, it would appear that a consumer would Ses a prima facie 
case for insisting on equality of h.p. rating, and the law would 
probably have to be called in to settle the point. The engi- 
neer could probably establish his case on the score of all- 
round efficiency and economy, particularly with regard to the 
costs and general detriment of other adjacent consumers. 
I believe the answer to question No. 2 would be entirely in 
the hands of the supply authority, or in my humble opinion 
it should be in their hands. The whole question brings out 
the paucity of legislation with regard to allowing a local en- 
gineer, who knows his job, to do what is obviously right by 
his supply authority. 

Within the last week, the following case has come before 
the writer:—An existing consumer admittedly requifes a 
15-h.p., a.c. extension to drive a secondary line shaft and 
equipment which he is erecting. I have quoted for the desir- 
able goods. Yes, says consumer, but if I install a 25-h.p. a.c. 
motor, then in, the event of a break-down of my existing pri- 
mary motor or equipment, by a cross belt, I can maintain 
continuity of operation of the whole of ‘my works. If the 
present writer does not do what the consumer desires, then 
a motor manufacturer or contractor will, and providing the 
insulation test is O.K. the writer can do nothing, though 
normally it is perfectly obvious that a poor power factor is 
going to be made worse, and not at the consumer's expense. 


W..E. Rogers. 
London, April 2nd, 1923. 


P.S.—Hurry up with a universal kVA tariff. 
E 
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Appointments Vacant and ‘‘ Un-employment.”’ 


With reference to the letter signed ‘‘ A Genuine Unemployed 
Withoiit the Dole,’’ published in the Etecrricar, Review of 
March 30th, I should like to add my experience when reply- 
ing to box numbers for vacant positions. 

Like the writer, I, too, have not very much to spend on 
railway fares for interviews, with the few shillings which I own 
' pay for my EtecrricaL Review on the off-chance of getting 
something to do when applying for vacant posts. During 
last month I have had several answers from firms asking me 
to call and interview “ so-and-so.’’ On receipt of the letter 
| go to town for the interview. During our conversation it 
usually happens that the person who is appointed to inter- 
view applicants, informs them that he will write on a certain 
day informing them whether they have been successful or not, 
but when the day does arrive no letter is received. This has 
happened at all the interviews I have had with firms. 

Why dcés not the person who is chosen by his firm to 
appoint the applicant, inform him at the interview whether 
he is suitable or not, rather than let him wait for the promised 
letter which was never intended to be written? 

If firms when answering applicants will state that railway 
fares will be paid or not, the applicant then, if he can afford it, 
will be only too pleased to call for the interview. Like 
many other unemployed, I have only a few shillings to 

‘play with.’ 

1, too, should be pleased to hear the opinions of other un- 
emploveds. 


L. V. W. 





Australian Sapphires for Jewelled Instruments. 
We read in Le Moniteur de la Bijouterie, Paris, in November, 
1922, that half fine soft Brazilian and Madagascar gems are 
palmed off by the Continental gem dealers and lapidaries as 


costly classical gems, such as blue tourmalines, beryls, topazes, 
spinels, and zirccns as sapphires; red garnets, tourmalines, 
pink beryls, and pink-purpled topazes as rubies; green tourma- 
lines, garnets, topazes and olivines as emeralds, But, by a 
previous report, we also learn that the aforesaid inferior soft 
gems are also used for industrial purposes ; it is, therefore, 
no wonder that during my six years’ investigations oversea, 
the electricians, meter-makers, watch- makers, wire-drawers 
and makers of instruments of precision, &c., always com- 
plained to me about the brittleness or softness of these in- 
ferior half fine stones which are forced upon them by the 
Continental profiteers ‘to get rich quick,’’ instead of using 
our Anakie very hard and tough industrial sapphires, which 
are now boycotted oversea, as the said protiteers find it easier 
and cheaper to cut soft stones. 

But can your Corporation of electricians not combine with 
the Allied Corporations universally to boycott this soft and 
brittle rubbish and thereby put a stop to the profiteering? 
It seems to me that they are strong enough universally united 
to do this and to do it thoroughly, and thereby to enable us 
hard-toiling Anakie sapphire miners to earn our daily bread. 

Enclosed please find three specimen-samples of our Anakie 
hardest and toughest Harmophane Mordore sapphires, indis- 
pensate for electricians, wire-drawers, &c., and for rock 
drills for which a British firm in Calcutta used them with 
success, and of which there is a supply to be got from the 
office of the above-named Moniteur, in Paris, for experimentai 
purposes quickly. 

H. Bengtsson, 
Anakie Sapphire Miner. 

Sapphire-Anakie, Queensland, Australia, 

February 12th, 1923. 

[ We have received the samples of ‘‘ Harmophane sapphires ” 
mentioned by our correspondent; they are at the disposal of 
readers interested in this subject.—Eps. Exec. Rev.] 





BUSINESS NOTES. 





Bankruptcy Proceedings.—A. W. Curtis, electrician, 
‘** Rosebank,’’ Warwick Road, Copt Heath, Knowle, Warwick. 
—l'irst meeting April 6th, at the Official Receiver’s offices, Bir- 
mingham. Public examination May 9th, at the Court House, 
birmingham. 

D. BoutD, motor and electrical engineer, ‘* Burn Croft,”’ 
Birchincliffe, Huddersfield.—First meeting and public examina- 
tion April 9th, at the County Court House, Huddersfield. 

H. ‘'rueLoveE (H. Truelove & Co.), electrical engineer, 19, 
Shepley Street, Stalybridge.—First and final dividend of 
Is. 34d. in the " £, payable at the Official Receiver's offices, 
Byrom Street, Manchester. 

Wi.tiaM Epwarp Weeks, 59, Victoria Street, and 12, Filton 
Avenue, Horfield, Bristol, wholesale electrical dealer.—The 
first meeting of the creditors of the above was held on March 
28th at the Official Receiver’s office, 26, Baldwin Street, 
Bristol. The statement of affairs showed gross liabilities of 
£2,102, of which £1,693 was expected to rank, and there was 
a deficiency of £715. Debtor attributed his failure to slump 
in trade, bad debts, and want of capital. It appeared that 
in 1917 he became branch manager of an electrical supplies 
company in Bristol. The company subsequently went into 
liquidation and in November debtor took over the stock-in- 
trade and office furniture. He then commenced business as 
a wholesale electrical dealer at 59, Victoria Street, with a cash 
capital of about £50. After the first year, owing to depres- 
sion in trade, the business was carried on at a loss. The 
creditors decided to appoint Mr. J. P. Emett as trustee and a 
committee of inspection was also nominated. 

The following are creditors :— 


£ 
Anglo Brewing Co. : 18 Leach & Co., S. G. ons a Ve 
Burleigh, David 8. - % Metropolitan-Vickers, Ltd . 
Cable Accessories Co. ... ; 54 Power Equipment Co., Ltd. . 14 
Callender's Cable, &c., Co. 75 Simpson, Baker & Co. 41 
Claremont, Johnson & Co., Ltd. 35 Sloan Electrical Co. 25 
Davis, Kent & Stewart ... 100 Siemens Bros. & Co.. Ltd. on 79 
Edison Swan Electric Co. .. 35 Southwood, W. J., & Co. ao a 
Eleo Manufacturing Co, ... «» 12 Tudor Accumulator Co. , ; 
Electrical Components, Ltd. ... 15 Veritys, Ltd. ne - . 
General Cable Manufacturing Ww wofee ile Fittings ~~ - 

Co. ; se deo wo DW “2 Lame & Supplies Co., 

Guiterman & Co., Ltd ‘ — a Ltd. 193 
Haslam & Stretton, Ltd. 18 Weeks, H. C. si ie — 10 
Henlev'’s Telegraph Works C ‘o 3 Westcott, F. ; L 75 
Holophane. Ltd. 12 Waddington, C. F. 35 
Jackson Electric Stove Co. ... 24 


F. W. CHAMIER, mining and electrical engineer, 59, Fleet 
Street, E.C.—Second and final dividend of 3s. 6d. in the £, 
payable April 17th at 4, Charterhouse Square, E.C. 


Compens Liouidations.—Tur Mopern. Evectrica, Suppiy 
Co., Tand ,9, Whitecross Street, E.C.—Under a winding- 
up Pa made against this company 6n January 16th 
last, upon the petition of the General Electric Co., Ltd., the 
statutory first meetings of creditors - and _ shareholders 
were held at the offices of the Board of Trade, 


Carey Street, W.C., on March 28th. The _ statement 
of affairs showed unsecured liabilities £4,319, preferential 
claims £106, and debentures £5,000. The assets valued at 
£4,975, consisted of cash £164; stock (cost £3,717) £3,000; 
fixtures and fittings £50; good book debts £1,465; bad and 
doubtful debts, together amounting to £907, expected to realise 
£296. The deticiency in assets to meet liabilities was returned 
at £4,450, and the total loss to the shareholders was £7,383. 

Mr. E. T. A. Phillips (Official Receiver) reported that the 
company was incorporated as a private company on August 
15th, 1921, with a capital of £1,500 in £1 ordinary shares, 
subsequently increased to £3,500 by the creation of 200 pre- 
ference shares of £10 each. The company was formed to 


acquire the business of electrical engineers formerly carried on 


by Mr. G. F. A. Stone and Mr. G. A. Davenport, at 14, High 
Street, Pinner. Mr. Alfred Thomas Whittle was appointed 
governing director, chairman of the directors, and managing 
director for life under the Articles of Association. The other 
directors were G. F. A. Stone and G. A. Davenport. The last- 
named gentleman however, resigned on November 25th, 1921. 
The purchase agreement was dated September, 1921, under 
which the company acquired the stock, plant, furniture and 
other assets for £400, and goodwill and benefit of pending con- 
tracts for £30. Of the ordinary shares 430 were issued to the 
vendors in equal proportion, 500 to Mr. A. T. Whittle for 
cash, and three to the signatories for cash. The whole of the 
preference shares were taken up by Mr. Whittle for cash. 
On December Ist, 1921, Mr. Davenport agreed to buy the 
Pinner business for £400, the purchaser agreeing to place with 
the vendors all orders required for the business. The purchase 
price was paid to the company in cash and was debited to 
Mr. A. T. Whittle’s loan account, which then stood in credit 
at £3,750. In January, 1922, the company purchased for £250 
the goodwill and assets of the Kent Coast Electrical Co.. of 
85, High Street, Broadstairs. The purchase price was duly 
paid to the vendors. and snepotaeess afterwards the business 
was transferred to Mr. A. T. Whittle, and his loan account 
was debited with the me of £250. This (remarked the 
Official Receiver) was a somewhat unusual transaction, and 
had it taken place within threé months of the filing cf the 
petition, it would have been the duty of the liquidator to 
challenge it as a fraudulent preference, but»having regard to 
the dates, no legal exception could be taken. On March 20th, 
1922, debentures for £5,000 were issued to Mr. A. T. Whittle 
as security for money advanced, and on November 6th, 1922; 
Mr. F. 8S. Wilkes, 31, Lombard Street, E.C., was appointed 
Receiver. Had the petition been presented within three 
months of the liquidation proceedings, these debentures would 
also have had to be questioned, but again it appeared that no 
legal exception could be taken. Mr. Whittle in all advanced 
£8,150 on loan account to ‘the company, and that account had 
been balanced as follows :—Purchase of the Broadstairs busi- 
ness, £250; purchase of the Pinner business, £400; debentures, 
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£5,000; 200 preference shares of £10 each; and 500 ordinary 
shares of £1 each. On November 6th, 1922, at an extraordinary 
meeting of the shareholders, a resolution ‘was passed for 
voluntary liquidation, and Mr. Rodway Stephens, 31, Lombard 
Street, E.C., was appointed voluntary liquidator. The trading 
accounts which had’ been produced to the Receiver, showed 
that up to July 3ist, 1922, the company had made a gross 
profit of £2,295, but a net loss of £3,180, thus showing that 
the overhead charges were very heavy. In the opinion of Mr. 
Stone, the failure of the company was attributable to the 
fact that, pending the licensing of broadcasting, it purchased, 
for cash, large quantities of wireless instruments which it was 
unable to dispose of owing to the prolonged negotiations for 
the issue of licences, during which time the public were 
warned against making use of such instruments, until the 
licences had been granted. j 

The Official Receiver had no reason to disagree with those 
views, and he thought it -probably had a great deal to da 
with the failure of the company. 

Mr. Horne (on behalf of Watshams, creditors) complained 
that his clients supplied goods two days before the voluntary 
liquidation, at a time when the directors must have known 
they were utterly unable to pay for them. They immediately 
sent those goods down to the Kent Coast Co. 

The chairman said he sympathised very much with people 
who lost money, but he could not help thinking that creditors 
were rather rash in giving credit at that time, seeing that the 
Act specially provided that the issue of debentures and the 
apeeten of a receiver must be notified on the Companies’ 

e. 

Mr. Whittle said that they throughout had great hopes of 
being able to carry on and make a success of the company, 
but they were greatly hampered by the delay in granting the 
wireless licences, and Government restrictions. 

Mr. Horne further pointed out that the goods supplied by 
his clients were supplied to the Modern Electrical Co., and 
were sold at once to the Kent Coast Co. 

Mr. Whittle said the goods were paid for in cash, and the 
Modern Electrical Co. received the full value. 

Mr. Horne retorted that no doubt the Modern Electrical 
Co. received the cash for them, but it all went to swell the 
value of the assets, and seeing that Mr. Whittle was the sole 
debenture-holder, it was all to his benefit. 

The chairman said he would be pleased to receive communi- 
cations from creditors upon the point of the supplying of 
goods so near the date of the winding-up Order, and a full 
investigation would be made, and, if necessary, a full report 
sent to the proper authorities. 


The liquidation remains in the hands of the Official Re- 


ceiver. 
Appended is a list of the principal creditors :— 
£ £ 
Associated Electric Traders, Ltd. 81 Hart Accumulator Co., Ltd. ... 44 
Automatic Telephone Manufac- Henley's Teleg. Works Co., Ltd. 84 
turing Co., Ltd. pa .. 66 Higgs Bros. ES ai sy 
British Thomson-Houston Co., Invicta Supplies Co. w 
Ltd aes des sot .. 144 Joseph, H., & Co. : a a 
Billing & Co. don wh .. 71 London Electric Wire Co. and 
British Electric Transformer Smiths, Ltd. ie i 17 
Co., Ltd. : -- 19 M. & N.W. Railway , an 
Bernard & Co. _... pe .. 47 Langham Electrical Supplies Co. 85 
Bouchet, H. & E., Aubignat ... 48 Lancelot Booth _... 33 
Bapty, S. L. ose aa .. 795 London Commercial Electrical 
Catchpole & Maurice, Ltd. ... 164 Stores, Ltd. ove one ~- 
Camden Cardboard Box Works, Leach, S. G., & Co., Ltd. * 39 
Ltd. ene ose ans -» IL Maxim Lamp Works... .. 190 
City Electrical Co. os .. 37 Mullard Radio Valve Co., Ltd. 87 
Cable Accessories Co., Lid. .. 212 Mickelwright, Ltd. ‘ —_ 
Callender’s Cable and Construc- Petters, Ltd. on mn 2 
tion, Ltd. os : .. 87 Rose Bros. Electric Co., Ltd. ... 50 
Dawson, W., & Co. . .. 167 Righton, H., & Co., Ltd. 16 
Dwyer, P. L., & Co... .. 117 Russ, J ‘ ‘an — 
Davies, S., & Co. ... ose -- 15 Sterling Telephone Electric 
Ever Ready Co. (Gt. Britain), Co., Ltd. an sl ee 
Ltd. cde ben eas .. 79 Smith, J. & W. B. _ 0” ae 
Fleming, Birkby & Goodall, Lid. 20 Sloan Electrical Co., Ltd.  ... 21 
Falk, Stadelmann & Co., Ltd. 92 Wirth, M. J. ie m aa 
Fabrique Nationale de Lampes Wholesale Fittings Co., Lid. ... 13 
Electriques die ood .. 83 Wireless Instrument Manufac- 
Graham, A., & Co. pas on : turing Co. ae eb niin a2 
General Electric Co., Ltd. ... 332 Wootton, H. A., & Co. ... « - 
Gupell, W., & Co. = .. 75 Watshams . an 175 
Hill, Siffkins & Co., Ltd. 15 a : — 


Tur Acme Exectric Traction Co., Lrp., 700, Seven 
Sisters’ Road, London, N.—In_ pursuance of the pro- 
visions of the Companies (Consolidation) Act, a meeting 
of the creditors cf the above was held on March 15th at the 
offices of Messrs. Poppleton, Appleby & Hawkins, accountants 
and auditors, 4, Charterhouse Square, London, E.C. The chair 
was occupied by Mr. E. H. Hawkins, who had been appointed 
to act as the liquidator in the voluntary liquidation of the 
company. Mr. Hawkins reported that the liabilities totalled 
£2,764, of which £2,718 was due to unsecured creditors, the 
balance of £47 being in respect of preferential claims. The 
assets consisted of stcck, plant, fixtures, fittings, rolling stock, 
office furniture, and beok debts which appeared in the books 
of the company at £1,834. It was pointed out that in the 
event of a forced realisation taking place nothing like the 
book values of the assets could be obtained. 

No resolution regarding the liquidation was passed. but it 
was decided that, subject to the two directors withdrawing 
their claims until the other creditors had received 10s. in the 
£, the liquidator should be authorised to agree to the ccm- 
pany’s business being continued for a period of three months. 
A committee was also appointed, consisting of the representa- 


tives of Messrs. Donald Scott & Co., Ltd., Hawkins Bros. and 
Co., Ltd., the London Electric Wire Co. and Smiths, Ltd., 
ae 0 Ltd., and Jenson & Nicholson, Ltd. ‘lhe following are 
creditors :— 


£ z 

Clark, R. I., & Co., Lid : 45 Mica Manufacturing Co., Ltd. 58 

Curtis, T. ... “el on .. 240 McLennan, J., & Co. ... 3 

Hawkins Bros. & Co., Ltd. ... 513 Micanite & Insulators Co., Lid. 81 

London Electric Wire Co. and Spicers, Ltd. , ose 142 

Smiths, Ltd. ae sen . 284 Scott, D. H., & Co., Ltd. — 
Legal Insurance Co., Ltd. ... 36 


Econ MAnuracturinG Co., Lap.—The petition for the wind- 
ing-up of this company directed to be heard by the High 
Court on March 13th was adjourned, and will be heard on 
April 10th, when, in consequence of the shareholders of the 
company having resolved at an extraordinary general meeting 
on February 24th that the company be wound up volun- 
tarily and that Mr. H. G. Ash, of 6, Broad Street Place, be 
appointed liquidator, the Court will be asked by the petitioners 
to continue the voluntary winding-up of the company under 
the supervision of the Court. 

KArRTRET ENGINEERING Co., Lap.—Winding up voluntarily. 
Liquidator: Mr. H. F. Heasman, White Street, Southall. 
Meeting of creditors April 12th. 

Taysipe Execrric & Gas Licur Co., Lrp.—Winding up 
voluntarily. Liquidator, Mr. P. R. Johnston, 46, Reform 
Street, Dundee. 


Dissolutions of Partnership.—R. M. Baker & Co., electrical 
engineers, 1, McLean's Buildings, New Street Square, E.C. 
—Mr. R. M. Baker and Mr. A. M. Tod have dissolved part- 
nership. Mr. Baker will attend to debts and continue the 
business. 

Torton & Luckett, electrical engineers, Banbury, Oxford. 
—Mr. J. W. Turton and Mr. T. C. Luckett have dissolved 
partnership. Mr. Luckett will attend to debts at 57, High 
Street, Banbury. 

W. GosuinG, builders, decorators and electrical engineers, 
14, King’s College Road, South Hampstead, N.W.—Messrs. W. 
Kershaw, V. J. Malton and C. Bayliss have dissolved partner- 
ship. Debts will be attended to by Messrs. Kershaw and 
Malton, who will continue the business. 

GrirritHs & Tipp, electrical engineers and contractors, 17, 
Duke Street, Leicester.—Mr. H. T. Griffiths and Mr. C. Tidd 
have dissolved partnership. Mr. Tidd will attend to debts. 


Trade Announcement.—Mr. Lewis Norman, electrical 
engineer and wireless expert, of Newport, Isle of Wight, has 
removed his business from 33, Pyle Street to 22, High Street. 


Catalogues and Lists.—Messrs. Freperick Brasy & Oo., 
Lrp., Petershill Road, Glasgow.—A list of catalogues dealing 
with steel storage bins, steel sheeting, barrows, window 
frames, engine-driven tire pumps, &c. 

Tue British THomson-Hovuston Co., Lrp., Rugby.—Price 
Supplement No. 2147-B, giving particulars of 50-cycle slip- 
ring and squirrel-cage induction motors; Descriptive List 
No. 4612, illustrating articles of moulded compounds; and 
Price List No. 5115-C, containing illustrated details of hand- 
operated a.c. starting and regulating rheostats for two- and 
three-phase slip-ring induction motors. 

Mr. Harry Moss, 82, Leeds: Road, Bradford.—An_illus- 
trated booklet advertising the installation of small lighting 
sets and wiring systems. 

Economic Erectric, Lrp., 10, Fitzroy Square, W.1.—An 
illustrated and priced catalogue of electrical materials, fittings 
and accessories of all kinds. 

Brooxuirst SwitcuGear, Lrp., Northgate Works, Chester. 
—An illustrated pamphlet describing oil-immersed hand- 
operated control gear for a.c. motors; also two illustrated 
calendar slips for-April and May. 

Messrs. Ferranti, Lrp., 180, Fleet Street, E.C.4.—List 
Fa 75, illustrating the use of non-magnetic cast-iron for gene- 
rator parts, transformer covers, &c. 

GarcuarM SpeciaLities, Aversroyd, Golear, Huddersfield.— 
A priced and illustrated folder dealing with the ‘* Merican ”’ 
atmospherics absorber. 


Municipal Electrical Showrooms.—The Manchester Cor- 
poration Electricity Department's showrooms in St. Anne 
Street, although not completed, are open to the public. 
Further structural alterations are being made, and when these 
ure completed the showrooms will be some of the finest in 
the district. The exhibits include electric washers, cookers, 
heaters, fans, sweepers, lighting equipment, &c. The pro- 
ductions of some forty electrical firms are represented and 
any inquiries received are passed over to the factors or manu- 
facturers. . 

On March 26th the whole of the head office business 
of the Bradford Corporation Electricity Department was 
moved from the Town Hall to the new offices and showrooms 
at 45 to 58, Sunbridge Road (Telephone 666). The showrooms 
are very extensive, with large and attractive window displays. 
The building was warehouse property, and during several 
months past has practically been reconstructed inside, with 
material alterations to the exterior also. 


For Sale.—Maidstone Corporation, owing to the change- 
over to alternating current, has for disposal one 500-V d.c. 
motor generator, Entz booster, battery, and switchgear. The 
plant is at present being used for the supply of electricity to 
the tramways. 
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Messrs. Fuller, Horsey, Sons & Oassell will include in their 
sale on April 25th and 26th at the Wycombe Aircraft Con- 
structors, itd., High Wycombe, machinery and material lying 
at the Aircratt Works, Hendon; also a Siemens 160-line auto- 
matic telephone installation, motors, motor-generators, &e. 

Messrs. Shirlan Allan & Co. will sell by auction on April 
12th, at the South-Kast Counties Sanatorium, Kast Fortune, 
“ast Lothian, electrical plant, cable, &c. (See cur advertise- 
ment pages to-day.) 

Book Notices.—‘* The Year-Book of Wireless Telegraphy 
and ‘telephony ’’ (xcv+853 pp.). London: Wireless Press, 
Ltd. Price 6s. net.—This edition, divided into 18 sections, is 
valuable alike to the amateur and professional. ‘lhe book 
has been remodelled on an extensive scale, and while the 
existing features of its formation have been retained, the 
volume can be said to almost constitute a new production. 
Revision has resulted in the informaticn contained therein 
being presented in a more concise manner, and a special fea- 
ture Is the map section. An additional section is devoted to 
direction-tinding, and the amateur and experimental section, 
though short, will interest many. 

‘Internal Combustion Mngines’’ (595 pp.; 239 figs.). 
London : Institute of Marine Kingineers. Price 12s. 6d. net.— 
‘he desire to rectify the state of affairs resulting from the 
quick evolution of the internal combustion engine having gone 
ahead of popular ideas led the Council of the Institute of 
Marine Engimeers to publish the series of 18 papers, 
with the discussions thereon, read at the Institute meet- 
ings during the last three years; these comprise this volume. 
Although there are valuable works on the subject, it was con- 
sidered that the experience of those who had been in charge 
of such engines, both in the experimental stage and in service, 
would be of value to those engineers in general, and to marine 
engineers in particular, who desired a closer acquaintance with 
this form of prime mover. 

** Line Charts for Engineers,’’ by W. N. Rose. Pp. xu+95; 
47 figs. London: Chapman & Hall, Ltd. Price 6s. net. 

** Journal of the Institution of Electrical Engineers,’’ Vol. 
LXI, No. 316.—March, 1928. London: E. & F. N. Spon. 
Price 10s. 6d.—The issue for March contains the following 
papers: Variable-speed Alternating-current Motors without 
Commutators, by Mr. F. Creedy; Works Production, by Mr. 
G. H. Nelson; The Rating of Cables for Intermittent or 
Fluctuating Loads, by Mr. S. W. Melsom and Mr. H. C. 
Booth; The Generation of Suitable Voltages and Currents for 
Deep Therapy, by Mr. C. H. Holbeach; The Magnetomotive 
Forces Produced by Single-phase and Polyphase Windings, by 
Mr. R. D. Archibald; Stationary Waves on Open-ended Sole- 
noids, by Mr. A. Press; and the Design of Radio-towers and 
Masts: Wind Pressure Assumptions, by Mr. C. F. Elwell. 

Circulars of the U.S. Bureau of Standards, No. 13, *‘ U.S. 
Government Specifications for Large ‘Tungsten Filament In- 
candescent Electric Lamps’; No. 46, ‘‘ Testing of Barometers 
and Altimeters’’ (10 cents); and No. 79, ** Electrical Charac- 
teristics and Testing of Dry Cells’’ (15 cents). Washington : 
Government Printing Office. 

** Aide-Mémoire and Schémas de |’Entrepreneur-Electricien,”’ 
by P. Maurer. Pp. viii+620; 364 figs. Paris: Dunod. Price 
30 fr. 

** Copper Ores,”’ by R. Allen. Pp. x+221, with a map and 
6 figs. London: J: Murray. Price 7s. 6d. net. 

Dutch Lamp Trade.—The electric incandescent lamp, 
according to In-en-Uitvoer, has become one of Holland's most 
important exports. The value exported now exceeds that of 


either tobacco, cocoa, spirits, or bulbs and trees. Details 
are as follows :— 

1920. 1921. 1922. 
‘Tons 3,208 2,522 3,430 
Guilder 31,359,000 22,101,000 22,313,000 
(juilder per ton ... 9,775 8,763 6,505 


£ per ton (approx.) ... 810 730 540 

The increased exports in 1922 are attributed to the forma- 
tion of stocks in foreign warehouses in anticipation of 
stronger protectionist measures abroad, while the decreasing 
value per unit of weight is ascribed to the reduction in price 
in order to meet competition. More foreign competition is 
also being felt in Holland, imports of metal-filament lamps 
from Germany having risen from 79 tons value (guilder 457,000) 
in 1920 to 137 tons (guilder 624,000) in 1921, and 178 tons 
(guilder 582,000) in 1922. Except for the United States, to 
which little or nothing is exported, Dutch incandescent lamps 
go to all parts of the world. The principal customer is France, 
which took in 1920, 1921, and 1922, G. 7,962,000, G. 3,822,000, 
and G. 5,109,000 respectively. Italy, Belgium, Argentina, Aus- 
tralia, Canada, Great Britain, Brazil, Spain, and the Nether- 
lands Indies also took considerable quantities, while recently 
China has also been a large purchaser. 


German Competition in Japan.—German competition in 
heavy electrical machinery sold in Japan has entirely dis- 
appeared, according to the American Commercial Attaché at 
Tokyo. Public statements made some time ago to the effect 
that Japanese buyers were inclined to place orders for this 
class of machinery with German manufacturers appear to 
have been only partly true, and it is now stated that no reli- 
able Japanese company is either quoting for or endeavouring 
to secure the business for this sort of equipment of German 
manufacture. 


Forthcoming Exhibitions.—The following exhibitions are 
being organised :— 

_Lonpon.—June Ist to 14th, International Mining Exhibi- 
tion; August 3lst to September 22nd, Shipping, Engineering, 
and Machinery Exhibition; September 8th to 14th, Bakers’ 
Exhibition. ° 

MIDDLEsBROUGH.—September 2ist to October 6th, Domestic 
Economy and Trades Exhibition. 

CanaDa_ (Toronto).—August 25th to 
Canadian National Exhibition. 

. CzecHo-SLovakia (Prague).—May 16th to 2lst, Agricultural 
Fair. 

Estuonia (Reval).—June 2nd to 11th, Commercial and In- 
dustrial Exhibition. 

FINLAND (Helsingfors):—July 1st to 7th, 

Samples Fair. 

FRANCE (Bordeaur).—June 15th to 30th, Samples Fair. 

LATVIA (Riga).—July 22nd to August 5th, Industrial and 
Agricultural Exhibition. 

Mapacascar (Antananarivo).—August 15th 
15th, International Commercial Fair. 

Spain (Valencia).—May 10th to 25th, Samples Fair. 
(Madrid).—May 14th to June 4th, Commercial Fair. (San 
Sebastian)—July to September, Samples Fair. 

. Trieste.—September 3rd to Mth, International Samples 
fair. : 

Uruavay (Montevideo).—-December, Industries Exhibition. 

Foreign Exhibitions, — France (Paris)—Reuter states 
that, as the Esplanade des Invalides has been found too re- 
stricted a space for the exhibitions and fairs which are held 
in Paris, it is proposed to construct an exhibition ground at 
the Porte de Versailles, where in 1925 the Foire de Paris and 
other similar events will be held. A company will operate 
the ground for 60 years, when it will revert to the City of 
Paris. 

Austria (Vienna).—The exhibitors at the International Fair, 
which closed on March 24th, numbered 3,000, of which 10 per 
cent. were foreigners, mostly Germans. The amount of busi- 
ness transacted was far greater than at the last two fairs, says 
Reuter, and electrical machinery is one item especially men- 
tioned. Y 

ARGENTINA.—The International Exposition cf Samples, to be 
held at La Plata under the auspices of the Buenos Aires Pro- 
vincial Government, will be maugurated on May : 25th.— 
Reuter’s Trade Service (Buenos Aires). 


The Netherlands Electrical Industry.—Conditions in the 
electrotechnical industry of the Netherlands indicate a general 
tendency toward a decline in production, although renewed 
activity prevails in several of its branches. The industry on 
the whole is considerably better off than some others in that 
country. 

Lamp and lighting fixtures manufacturers, as well as makers 
of telephone apparatus and parts, report that conditions are 
substantially the same. One lamp company, however, re- 
cently took on about 400 additional workmen and another has 
re-employed a number of men discharged several months ago 
on account of the slackness in that line. 

The Netherlands’ industries are unfortunate in leing sub- 
ject to keen competition from neighbouring low-exchange 
countries. A general import duty of 5 per cent. is levied, 
which, according to a statement of the Netherlands Associa- 
tion of Electro-Technical Producers, does not give sufficient 
protection. So far no action has been taken by the Govern- 
ment to provide any increases in the duties.—Commerce Re- 
ports. 


E.D.A. Activities —One of the latest of the British Elec- 
trical Development- Association’s publications is a poster 
(B.D.A. 354) with a colour-wash drawing illustrating various 
domestic electrical operations, and an exhortation to the 
reader to ‘‘ Use Electricity : Bring back sunshine to the city : 
Banish smoke, dirt and noise."’ The advantages to be gained 
are concisely stated. 

The Association has also issued a booklet entitled ‘* The 
Home. of 1923,’’ which describes the all-electric house, and 
contains photographs of various apartments with their elec- 
trical equipment. 


Russian Electrical Journal.—In October last, after four 
vears’ interval, the journal LElectritshestvo (Electricity), 
which was founded in 1880 by the VIth (Electrotechnical) 
Section of the Russian Technical Society (Petrograd), of which 
Society it is the organ, resumed publication. The journal is 
also the organ of the Russian National Committee of the In- 
ternational Electrotechnical Commission (Petrograd) and of 
the General Department of Electro-technical Industry (Mos- 
cow). 

Catalogues Wanted.—M. Acuite Denis, electrician, of 39, 
Rue Rome, Brussels, wishes to receive price [ists of British 
electrical manufacturers. 

Mr. G. E. Gotprines, electrician, 30, Station Road, Wood- 
bridge, asks for catalogues of electric lighting fittings, in- 
cluding bowls, standards, and shades. 

Messrs. LeonarD Toomer & Co., of 54, Lower , Thames 
Street, London, E.C.3, desire to receive catalogues, terms, &c., 
from manufacturers of lamps, fittings, wireless sets and heat- 
ing apparatus. 


September 8th, 


International 


to September 
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Patent Application.—Application has been made for the 
restoration of patent No. 149,213 of 1917, granted to Dr. 
Erich F. Huth, G.m.b.H., and Dr. Siegmund Loewe for 
‘** Improvements in and relating to thermionic valve amplifiers 
and generators.” 


Chinese Notes.—The Ministry of Agriculture and Com- 
merce has appointed Chen Tao-yi as official investigator on 
industry, commerce, and agriculture to Europe and America. 

The Ministry of Communications reports that a contract, 
covering work on the Shanghai-Chefoo Cable, a distance of 
520 nautical miles, was signed with the Japanese Kuho Elec- 
tric Industrial Association in 1920, and that work was begun 
in 1921. After two years the cable was completed (in May, 
1922). The cable has been examined by a committee of the 
Ministry and is found satisfactory. The wire was laid from 
Paoshanhsien Kiangsu, through the lower Yangtze and then 
direct to Chefoo. ‘The wire will be entirely under the control 
of the Ministry of Communications as soon as it is taken over 
from the Japanese Kuho’Electric Industrial Association. 


Calendar.—We have received a wall calendar with monthly 
date slips for the year beginning April, 1923, from the Metro- 
politan-Vickers Electrical Co., Ltd., Manchester. As usual 
u very pleasing study (Miss Mamie Watson) is chosen for the 
pictorial feature. 


New Belgian Company.—La Société Centrale d’Electri- 
cité et de Construction is the name of a new company which 
has lately been formed at Saint Gilles-lez-Brussels (167, Rue 
de la Victoire) to carry’on an electrical engineering business. 


Chester Contract Conditions.—The Chester City Council 
has instructed the town clerk to bring up for the consideration 
of the Council amendments to the Standing Orders, so that (1) 
the Corporation list of contractors shall be abolished, and 
before any contract is entered into tenders for this shall be 
invited by public advertisement, unless the committee con- 
cerned authorises any other method on grounds of urgency; 
(2) in all future contracts for the supply of goods and 
inaterials a clause shall be inserted reserving the rights of 
the Council to accept the tender as a whole or as to any part 
or parts thereof; and (3) as far as possible only British goods 
and materials shall be purchased. 


Touring by Motor Coach.—With the advent of Spring, and 
more dependable weather, comes the annual booklet (price 
6d.) issued by the Lancashire United Tramways, Ltd., con- 
taining some interesting particulars and excellent views of 
the districts covered by its motor-coach services. The routes 
stretch from Atherton, as a centre, right to the Lake District, 
oy North Wales as far as Anglesey, and to Nottingham 
in the east. 








LIGHTING AND POWER NOTES. 


Blackpool.—W ITHDRAWAL OF RestRIcTIONS.—The Electricity 
Committee has decided to withdraw the temporary restriction 
on the use of radiators between the hours of four and seven 
each evening. 


Bradford.—Proposep ExtTensions.—The Bradford Daily 
Telegraph states that the Electricity Committee proposes‘ to in- 
stall an additional 20,000 kW of plant. The present plant 
(33,000 kW) is only just sufficient to meet the present demand, 
and it is estimated that by 1925 the demand will have increased 
by at least 7,000kW. The proposed additions to the plant con- 
sist of a turbo-alternator with condensing plant, auxiliaries, 
high-pressure switchgear, and a cooling tower. The proposals 
will necessitate the removal of the last remaining 1,000-kW 
slow-speed set to make room for the new generator. The present 
Valley Road buildings will then be wholly taken up. The 
existing boiler plant will be adequate to supply the new set 
and no building construction will be necessitated. The scheme 
has been submitted to the Finance Advisory and Co-ordination 
Committee for consideration and re dort. 


Burnley.—NeGOTIATIONS WITH ConTRACTORS.—The electrical 
engineer has reported that he has conferred with representa- 
tives of the English Electric Co., Ltd., regarding the adjust- 
ment of the contract price for extensions carried out by the 
company at the electricity works, and has arranged for the 
price to be reduced by £604. 


Canada.—HyDro-ELEctTRIC DEVELOPMENT.—Figures recently 
published by the Dominion Water Power Branch of the De- 
partment of the Interior show that the total development of 
water power reached a figure of néarly 3,000,000 h.p. during 
1922 by the installation of a further 240,000 h.p. Of this 
2,204,486 h.p. is installed in central stations, 484,228 in pulp 
and paper mills, and 285,045 h.p. has been developed by other 
industries. The distribution of this power is as follows, the 
development per 1,000 of population being given in paren- 
theses: British Columbia, 328,977 h.pv. (627 h.p.); Alberta, 
33,067 h.p. (56 h.p.); Manitoba, 134,025 h.p. (220 h.n.); Ontario, 
1,299,230 h.p. (443 h.p.); Quebec, 1,078,883 h.p. (455 h.p.); 
New Prunswick, 42,039 h.p. (108 h.p.); Nova Scotia, 47,100 
h.p. (90 h.p.); Prince Edward Island, 2,239 h.p. (25 h.p.); and 
Yukon Territory, 13,199 h.p. (3,175 h.p.). 


Tue Houuncer Mine.—It is announced that the Provincial 
Government has granted the company's request for a site on 
the Abitibi River for the development of hydro-electric power. 
‘'wo sites are uvailable, each of which will provide over 
20,000 h.p.—Reuter’s Trade Service (Timmins, Ontario). 

British Co_tumsiA.—It is reported that the Bridge River 
Power Co. proposes to carry out hydro-electric developments 
amounting to 400,000 h.p. at a short distance from Seaton Lake, 
Lilloet, B.C. The power to be generated will augment the 
Vancouver Power Co.'s plants at Coquitlam and Stave Lake, 
and will also supply power to Vancouver.—Reuter's Trade 
Service (Vancouver). 

Ontar10o.—The Hydro-Electric Power Commission recently 
put its Ranney's Falls station into operation. This is a 
10,000-h.p. plant, utilising the power of the Trent River, and 
comprising two turbines directly connected to 4,500-kVA gene- 
rators, which are capable of carrying 5,300 kVA at 80 per cent. 
power factor. ‘They give a 60-cycle 3-phase output at 6,600 V, 
running at a speed of 120 r.p.m. The supply from the gene- 
rators is stepped up by two 4,500-kVA water-cooled trans- 
formers to 44,000 V for transmission to distant load centres. 

EvectricaL DeveLopMeNT.—The lower St. Lawrence Power 
Co., of Rimouski, has applied to the provincial Public Service 
Commission for authority to construct a h.p. transmission line 
to supply electrical energy to villages and summer resorts 
between Matane and Rimouski. A generating station is to be 
constructed at Princeville, and main and branch transmission 
lines aggregating 60 miles will be established. The entire 
enterprise will cost* about half a million dollars.—Reuter's 
Trade Service (Montreal). 


Cannock.—AGREEMENT WITH WOLVERHAMPTON.—Important 
matters in relation to the electricity undertaking were con- 
sidered at a recent meeting of the Urban Council. Mr. Allen, 
the Wolverhampton Borough Electrical Engineer, attended, 
and discussed the terms of the agreement with Wolverhampton, 
whereby the Corporation electricity department would take 
over the administration of the power station and distribution. 
The agreement was approved, and it was decided that it should 
come into effect on March 31st. It was also agreed that appli- 
cation should be made for sanction to a loan to enable a cable 
to be laid to give a supply to Bridgtown. 


Chester.—Loans.—The Electricity Committee is making 
application to the Electricity Commissioners for sanction to 
the borrowing of (1) £1,750 for laying new mains from the 
hydraulic engineering works along Seller Street to Foregate 
Street, and from Cow Lane Bridge to Foregate Street, and 
(2) £2,400 for replacing with larger distributing mains the 
present mains in certain districts; and (3) £3,100 for the 
provision of new mains and services. 

New Tarirr.—The Electricity Committee has adopted a new 
tariff with the object of inducing householders to use elec- 
tricity for domestic purposes other than lighting, and to do 
away with the dual system of wiring. 


Chorley.—ApPpLicATION FOR RepPRESENTATION.—The Town 
Council 1s applying to the Electricity Commissioners for 
representation on the committee which it is proposed: shall 
be set up for the Mid-Lancashire Electricity District. A 
letter from the Town Clerk of Preston states that as the 
Council was not an authorised undertaker, no provision was 
made for its representation in the scheme submitted. The 
Lancashire Electric Power Co., which has been approached 
to supply electricity in bulk to the Corporation for the latter's 
distribution, stated that it was convinced, as the result of past 
experience, that it would be to the advantage of Chorley and 
the surrounding districts if the Order remained in the hands 
of the company. 


Continental.—CzecHo-SLovak1A.—The present capacity of 
the municipal generating station of Prague is 35,000 kW. In 
the near future a new steam turbine, on the Breitfeld-Danek 
system, with a capacity of 7,500 h.p., is to be installed. In 
addition, electricity will be generated at the water-power station 
on the Teschnow, and at the Karolinenthal station, to the 
extent of 2,000 h.p., at the Zizkow station (900 h.p.), and at 
the Smichov station (4,000 h.p.). The installed plant capacity 
in all the power stations of greater Prague is about 40,000 kW. 
At the end of 1921 private consumers supplied from the Prague 
station totalled 45,772, with an aggregate consumption of 
29,000,000 kWh, representing receipts equal to 68,500,000 
Czech kronen. The tramways took 20,000,000 kWh, costing 
12,300,000 Czech kr.; municipal undertakings, however, only 
absorbed 2,000,000 kWh. 

France.—The Société des Forces Motrices du Vercors has 
applied for a concession to distribute electricity for public and 
private purposes in the departments of the Dréme Isére, 
Ardeche, Loire, and Rhéne. A similar concession has been 
applied for by the Société Electrique ‘‘ La Lanterne,” located 
at Conflans, to embrace a large portion of the Haute-Sadne 
department. A concession to supply 11 communes in the de- 
partment de Savoie is being sought by the Compagnie Savoi- 
sienne d’Electricité and a similar application has been made by 
the Compagnie de Gaz et d’Electricité de Melun for the region 
of Melun (Seinet-et-Marne). The Société “ Le Triphasé ” is 
seeking sanction to set up a h.p. overhead main in 13 com- 
munes in the Seine-et-Oise department. 
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IraLy.—The Ministero dei Lavori Pubblici has confirmed 
three decrees affecting electrical schemes in the province of 
Venice, namely, the granting of a concession to the Societa 
Idroelettrica Veneta to utilise the River Piave near Soverzene 
(Belluno) for generating electricity; the development of the 
Longhella Falls; and the constitution of the Consorzio di 
Bonifica di Dese Inferiore (Trust for the Development of the 
Lower Dese River). Following in the steps of France and 
Switzerland, the Italian Government has decided to constitute 
a huge association of hydraulic experts, hydraulic power users, 
and other specialists and bodies interested, to survey, control, 
and foster the utilisation of water and water power in all its 
forms. ‘The association will bear the title, ‘*‘ Associazione 
Utenti Acque Pubbliché d'Italia.” 

Crompton.—Srreet LiGHTING.—A sub-committee has been 
appointed to consider the question of public lighting by 
electricity. 

Devizes.—Proposep Eectricitry SuppLy.—The Town Coun- 
cil has decided to consult an expert on an electric lighting 
scheme submitted by a local syndicate, which has applied 
for the approval of‘an Electricity Order. 

Greenock.—P.LeEA FoR Repucep CuHarGes.—At a _ recent 
special meeting of the Electricity Committee, Mr. James 
Brown, a representative of the local shipbuilding industry, 
appeared to urge a reduction in the charges for electricity. He 
stated that electricity entered very largely into their work, and 
as a reduction of working costs was imperative he hoped that 
favourable consideration would be given*to the application. 

Hereford.—Inquiry.—Col. T. C. Ekin held an inquiry re- 
cently into the application of the Town Council for a loan of 
£40,000 for the electricity undertaking. It was explained that 
£28,000 was needed for loans overspent, and £10,000 for the 
development of the rural electricity scheme. 

Hornsey.—Loan.—The Town Council is applying to the Elec- 
tricity Commissioners for sanction to the borrowing of £10,250 
for new feeders. 

Huddersfield.—New Piant.—On March 2lst the Mayoress 
started up the new 10,000-h.p. turbo-generator which has been 
supplied and erected by the English Electric Co., Ltd. 

Irish Free State.—Limerick.—The Corporation has decided 
to spend £15,000 on the installation of new plant in the 
existing power station. A proposal to erect a new station is 
in abeyance. 

PortTRUSH.—The Urban Council has resolved to provide addi- 
tional plant at the electric power station at a cost of £3,500. 

Lancaster.—New Pant AnD Matns.—The Electricity Com- 
mittee has accepted tenders for the supply of rotary con- 
verters, at £7,400, required at the Marton Street works in 
connection with the scheme for the supply of electricity frcm 
the new Caton Road generating station. The Committee has 
expressed its approval of the Morecambe Corporation’s let- 
ting tenders for the supply and laying of a high-pressure cable 
from Caton Road works to Morecambe, subject to the work 
being carried out to its satisfaction. The Committee has also 
approved laying of a cable from Caton Road to Marton Street 
works, the estimated cost being £5,560. The Committee ap- 
proved of the estimate, and tenders will be obtained by the 
Area Committee. 

Leicester. — ProposeD ExXTENsIONs.—In 1920 the City 
Council decided to erect a generating station, containing two 
10,000-kW generators with boiler plant and accessories, but 
owing to the high costs only one set was installed. The "elec- 
trical engineer (Mr. T. E. Smith) now states that it is necessary 
to proceed with the installation of the other set immediately, 
as the present plant will be inadequate to cope with the antici- 
pated demand in 1925. The Electricity Committee therefore 
recommends the carrying-out of these extensions at a total 
cost of £210,000. 

London.—HamMMersMITH.—Powdered Fuel Plant.—As it is 
now standard practice to have large-diameter relief pipes, or 
safety valves, fixed to powdered fuel plant, so that in the event 
of carelessness on the part of an operator the pressure can 
immediately be released outside the building and damage to 
the plant avoided, the Electricity Committee recommends that 
£900 be spent on the provision of additional pipes and valves. 
It is also proposed to substitute an externally-fired drier, in 
connection with the plant, for the present internally-fired drier, 
which is considered to be dangerous. 

HampsteaD.—The Borough Council has approved the proposal 
of the Lighting Committee to lay new h.p. feeders and 1.p. dis- 
tributors during the summer, at a cost of £7,680, fo deal with 
the anticipated “increase in demand and to replace old cables. 

Marton (Lancs.).—Evecrriciry Suppty.—The Parish Coun- 
cil is negotiating for a supply of electricity from Blackpool. 

Mersey Power Co.—ProGress or Company.—At the annual 
meeting of the Salt Union, Ltd., on March 27th, the chairman 
said that the Union's subsidiary, the Mersey Power Co., had 
not yet secured the anticipated load. The Percival Lane power 
station had proved most economical in working but its comple- 
tion unfortunately synchronised with a period of intense indus- 
trial depression. During the last few months of 1922, how- 
ever, there had been a considerable increase in the demand for 
both lighting and power.. The company had obtained an 
Order for the Ellesmere Port area, rm this should lead to an 
augmentation in the number of consumers. A contract for the 
supply of from 10 to 20 million kWh was being sought, and if 


it was secured a large proportion of the potential output would 
be absorbed. Although at present the plant was not fully 
utilised he (the chairman) had no doubt that eventually the 
plant would prove to be inadequate. 


Newton Abbot.—Arsitrator’s AwarbD.—The figure of the 
arbitrator's award in the claim for compensation of the Urban 
Electric Supply Co., Ltd., in connection with the acquisition 
of the electric light and power works by the Urban Council 
in agreement with the Torquay Corporation _ hg the new 
station for Torquay electric lighting was £59,275. The com- 
pany’s claim was for over £104,000, and ines at the 
arbitration proceedings estimated the total present value of 
the undertaking at £5,688, this figure, however, being after- 
wards advanced to £6,828. —Western "Morning News. 


Northern Ireland.—Ho.tywoop (Co. Down).—At a recent 
meeting of the Urban Council the consulting engineer in 
connection with the Council's electricity scheme was present, 
and gave full particulars of the scheme, which are to be for- 
warded to the Ministry of Finance. 


Oldham.—Extension or Suppty.—The Electricity Com- 
mittee has informed the Lees Council that mains will be laid 
to Lees when the committee has completed the distribution 
systems in Crompton and Royton. The chairman of the Coun- 
cil said that the *‘ compulsory ’’ area only extended over a part 
of the Lees district, and it was decided to take a canvass of 
residents in other barts. 


UNDERGROUND ExpLosions.—During the last few months 
there has been a series of underground explosions caused by 
electrical faults. Respecting the last of these, the borough 
electrical engineer states that the mains are insulated with 
vulcanised bitumen and laid in wooden troughing. When a 
fault occurs, bitumen gas is generated in the joint boxes and 
ignited, causing an explosion. The trouble is said to be due 
principally to the excessive load. In the last instance new 
lead-covered cables have been installed. 


Poulton.—Suprr.y Inquiry.—The Urban District Council has 
deputed a sub-committee to confer with the Blackpool Cor- 
poration Electricity Department as to the terms upon which 
= Corporation would be prepared to supply electricity to the 
district. 


Price Reductions.—Reductions in the charges for electri- 
city have been made in the following districts :— 

HUDDERSFIELD.—Single-phase lighting, from 6d. to 44d. per 
kWh; single-phase power, from 4d. to 3d. per kWh; and 
“under guarantee ’’ charges from 2d. to 14d. per kWh. 

Coventry.—Bulk supply charges reduced according to a 
graduated scale, the addition for increased cost of production 
being lowered from 35 to 30 per cent. Power and heating, 
from 13d. to 1gd. per kWh; hghting, maximum demand rate 
for the second hour per day from 6d. to 54d. jer kWh, and 
above that consumption from 1}d. to 1§d., the first hour re- 
maining at 8d. Prepayment meter supply from 8d. to 6d. 
These rates (excluding prepayment rates) are subject to a 
discount of 5 per cent. for prompt payment. 

Huiu.—Lighting by ld. per kWh, and power by 25 per cent. 
off the percentage increase, bringing the charges to 50 per cent. 
above the pre-war rates. 

StockToNn-on-TeEs.—A reduction of 10 per cent. in all 
charges. 

Matwstone.—Reductions of 4d. per unit for lighting, 4d. for 
power to small users, and 4d. for heating and cocking, street 
lighting, traction supplies, and sewage pumping. 

GLoUcEsTER.—Sliding scale: Lighting, first 500 kWh per 
quarter from 8d. to 7d. per kWh; pcwer, all consumption in 
excess of 500 kWh, from 2d. to 14d. per kWh. Maximum de- 
mand tariff: Lighting, for the first 100 hours per quarter 
from 1s. to lld. per kWh. Rateable value tariff: Domestic 
supplies, a payment of 20 per cent. per annum of the rate- 
able value of the premises, plus 2d. per kWh during the 
winter quarters and ld. per kWh during the summer quarters. 
Theatres and kinemas from 4d. to 34d. per kWh 


Reigate.—Loan.—The Town Council has applied to the Elec- 
tricity Commissioners for sanction to a loan of £26,000 for 
electricity purposes. 

Selby.—CoMMENCEMENT OF SuppLy.—The supply of electri- 
city to the town was commenced by the Electrical Distribution 
of Yorkshire, Ltd., on March 22nd. A sub-station has been 
erected at New Lane, mains have been laid in the principal 
streets, and a showroom has also been opened. The demand, 
especially from business people, is said to be good. 

Sherborne.— APPLICATION FOR SPECIAL ORDER.—The Sherborne 
Electric Supply Co., Ltd., has applied to the Electricity Com- 
missioners for a Special Order to authorise the company to 
generate and distribute electricity for public and private pur- 
poses within the urban district of Sherborne and a portion of 
the parish of Castleton. 

South Wales.—CoaLt Company’s Exectricat PLanr.—At the 
annual meeting of the Powell Duffryn Steam Coal Co., Ltd., 
the chairman (Mr. J. Shaw) stated that the company had gone 
in whole-heartedly for electricity and possessed a finer electrica! 
plant than that owned by any. other colliery company. The 
capacity of the plant was now 52,000 kW and the output for 
the year had been 18 million kWh. As an illustration of the 
cheapness of the supply he stated that power was being 
supplied to the Rhymney Iron Co. at .44d. per kWh ata baer 
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Sutton-in-Ashfield.—AppLicaTION FOR SpeciaL ORDER.— 
The Derbyshire & Nottinghamshire Electric Power Co., Ltd., 
has: applied to the Electricity Commissioners for authority to 
generate and distribute electricity for all purposes within the 
urban districts of Sutton-in-Ashfield, Huthwaite and Kirby-in- 
Ashfield, the parishes of Annesley, Brinsley, Felley, Lenby, 
Newstead, Papplewick and Selston, in the rural district of 
Basford and the parishes of Fulwood, Skegby and Teversal, in 
the rural district of Skegby and the parishes of Blackwell, 
Pinxton, South Normanton and Tibshelf, in the rural district 
of Blackwell. 


Thetford.—Water-PpoweR ScuHeme.—The Town Council has 
engaged Mr. Richard H. E. Lee, of London, to advise on a 
proposal to generate electricity by water power. It is esti- 
mated that electricity for Thetford and Brandon could be 
furnished by this means. 


Torquay.—NoON-PAYMENT- Ov AccouNTs.—The local Press 
states that the Electricity Committee recently threatened to 
cut off supplies of electricity if the accounts for the previous 
quarter were not paid. A number of consumers have withheld 
payment on the ground that their bills are double or even 
treble those of the preceding quarter. 


United States.—Larce Power Station Proposep.—The 
N. E. L. A. Bulletin states that the Edison Electric Ilumina- 
ting Company, of Boston, is about to erect a new generating 
station, with a capacity of 400,000 h.p. and a storage space 
for 300,000 tons of coal, at Weymouth (Mass.). 


Welshpool.—Proposep E.ectricity Surp.y.—The local Gas 
Company has notified the Town Council of its intention to 
apply for an Order permitting it to generate and distribute 
electricity in the district. The Council, while not binding itself 
to approval, states that it will be glad to receive any sugges- 
tions which will promise a supply of electricity at moderate 
cost. 


_ Wiltshire.—SrectaL Orper.—The Western Electric Distribu- 
ting Corporation, Ltd., has applied to the Electricity Com- 
raissioners for a Special Order authorising it to supply elec- 
tricity in the boroughs of Calne, Chippenham and Devizes and 
surrounding districts. 








TRAMWAY AND RAILWAY NOTES, 


Accrington.—No Fare Repuctions.—The adoption of penny 
fares was strongly advocated at a recent meeting of the 
Tramways Committee, but for the present it was decided that 
there could be no alteration in fares. It was pointed out 
that though the cost of material and wages represented an 
increase of 100 per cent. on pre-war rates, fares had only 
advanced 50 per cent. 


Blackburn.—F are Repuctions.—The Tramways Committee 
recommends the revision of fares and stages. On the various 
sections inside the borough the fares will be reduced by a 
halfpenny and the stages will be extended. There will be 
no reduction on the Accrington route. 


Brighouse.—ConbDiTION or Track.—The Town Council has 
decided to support the action of the West Riding C.C. in its 
action in petitioning for an inquiry into the condition cf the 
Halifax tramways track within the borough. 


Burnley.—Fare Repuction Resectep.—In view of the heavy 
expenditure on relaying the track to which the Tramways 
Committee is committed, a large porticn.of which will have 
to be met out of revenue within the next few years, a scheme 
for reducing the fares, with a consequent reduction in revenue 
of £17,000 per annum, has been rejected by the Town Council. 


Continental.— Norway.—tThe electrification of the Ofot rail- 
way is now nearing completion, and it is anticipated that 
tests of the system will be commenced shortly. The line will 
connect the North Baltic with the North Polar Sea, and the 
locomotives will be capable of drawing a load of 2,000 tons 
at a speed of 60 km. per hour. Electric locomotives of 1,200 
h.p. are to be installed on the Drammen railway, and these 
will have a maximum speed of 50 km. per hour. 

France.—The Paris Metropolitan Railway.—The principal of 
a loan of 620,000,000 fr. has been approved for the completion 
of a complementary network of the Metropolitan Railway, 
which was sanctioned by the Municipal Council last Decem- 
ber. The funds needed for the payment of interest and re- 
demption of the loan will be derived from the share in the 
railway receipts paid to the city and from the railway profits. 
These funds -are estimated at 62,000,000 fr. per annum. 


Cumberland.—Revocation or Acts.—As the construction of 
electric tramways in Oleator Moor, Workington, and other 
districts has not been carried out within the prescribed time 
by the Cumberland Electric Tramways Co., the Electricity 
Commissioners announce their intention of advising the 
Minister of Transport to revoke the Acts obtained by the com- 
pany for. this purpose. 


Edinburgh.—Resutts or ELecrrirication.—The Edinburgh 
Evening News states that Mr. Pilcher, the manager of the 
Corporation tramways, calculates that the complete electrifica- 
tion of the city’s tramway system will result in an annual 
saving of £125,000. The following comparisons are made be- 
tween the electritied system and the old cable system :—'Traffic 
expenses per car-mile: Electricity, 6.8d., cable, 6.9d. General 
expenses: Electricity, 2.0d., cable, 3.7d. Repairs and main 
tenance: Electricity, 2.2d., cable, 4.8d. Power expenses: 
Electricity, 2.2d., cable, 2.5. This represents a reduction of 
between 44d. and 5d. per car-mile. The work of relaying the 
tramway track over the whole system to make it suitable for 
electric traction will take another two years. That is to say, 
the present cable tracks will be left until the rails are worn 
out, when work will be commenced in removing the old cable 
slot and laying new rails. On the Craiglockhart route, which 
will soon be ready for conversion, work is in progress to lay a 
double line from the terminus to Craiglockhart station in 
place of the present interlacing of the rails. The Comely 
Bank route is nearing completion, and by the end of May 
electric cars will be running on the Portobello route, affording 
u through service to Musselburgh and Port Seton. 


Halifax.—Extensions.—The Tramways and_ Electricity 
Committee recommends the laying of a double line of tram- 
way between the Punch Bowl Inn and Plough Croft Lane, 
Booth Town, at an estimated cost of £2,700. 


Huddersfield.—Extension Sancrionep.—The Ministry of 
Transport has conditionally agreed to the laying of a double 
line of tramway in Wakefield Road. 


India.—Bomsay.—A proposal in favour of a scheme for tube 
railways in the city has been passed by the Corporation.— 
Indian Engineering. 


Liverpool.—Aso.iTion or First-cLass Cars.—It has been de- 
cided to withdraw the first-class cars, which have been in 
service since 1908, the reason being that public opinion is 
against them, not that they are unremunerative. This 
was the only case in this country of differentiation between 
classes of tramway passengers. 


London.—New ‘‘ UNDERGROUND "’ Cars.—It will be recalled, 
in connection with the new ‘‘ Underground ”’ rolling stock, 
which was recently put up for competition amongst some of 
the leading railway car manufacturers throughout the country, 
that five cars were constructed by firms to their own specifi- 
cation, whilst a sixth car was constructed to the ‘‘ Under- 
ground’s ”’ own specification. The company has now decided, 
after several weeks of practical experience in working these 
cars in service on the Piccadilly Tube, that the car constructed 
tu the specification of the ‘* Underground ”’ is the most suitable 
for general service, but certain other improvements which were 
contained in the other firms’ cars are to be embodied in what 
is hoped to be the ideal car. Orders have consequently been 
placed for the construction of 191 cars at a cost of £710,000, 
and the manufacture of these will be spread over the follow- 
ing firms:—Messrs. Cammell, Laird & Co., of Nottingham; 
the Metropolitan Carriage, Wagon, and Finance Co., of Bir- 
mingham; and the Birmingham Railway Carriage and Wagon 
Co., of Smethwick. Delivery will be commenced in September 
of this year, and the new trains will be put into service on 
the new Moorgate and Hendon extensions of the Hampstead 
tube when this section opens to the public in the autumn. 

AccipEeNT.—On March 27th two L.C.C. tramcars collided at 
the junction of Old Street and Great Eastern Street, E.C., and 
a number of. passengers were injured. 


Stoke-on-Trent.—ARRANGEMENT WITH CompaNny.—The Town 
Council has approved of a compromise with the Potteries 
Electric Traction Co. in connection with its Parliamentary 
Bill, whereby the proposed running powers will be reduced 
from 30 to 25 years. The Corporation's option to purchase is 
extended to 1925, and the clause prohibiting motor-’bus com- 
petition is deleted, the Corporation undertaking to grant the 
company a reasonable proportion of licences for omnibuses 
on routes under its control. 








TELEGRAPH & TELEPHONE NOTES. 


Canada.—TELEPHONE DEVELOPMENT.—The Bell Telephone 
Co. will expend 2,500,000 dollars on outside work in Toronto 
this year. The company will require 200 car loads of cables, 
wires, and poles; 95 miles of duct, and 260 manholes. Two 
new exchanges to be built this year will cost 5,000,000 dollars. 
—Reuter’s Trade Service (Toronto). 


International Long-distance Telephony.—Committze’s De- 
cIston.—With further reference to our last week's note on the 
Paris Committee’s decisions on the above subject, the G.P.O. 
announces that as a basis for the determination of the quality 
of transmission to be provided on an international system of 
trunk telephone lines the Preliminary Committee agreed to 
adopt standard specifications for: (1) sub-station apparatus, 
that is to say, the subscriber's transmitter, receiver and in- 
duction coil; and (2) an international transmission unit of 
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reference. In both cases these specifications will conform 
with present practice in Great Britain. The unit of reference 
has been agreed as the equivalent of one mile of standard 
cable having an attenuation constant of 0.106 at a frequency 
of 800 cycles per second. 

The quality of speech transmission to be provided for inter- 
national service in general is to be not inferior to the audi- 
bility obtained in a circuit consisting of two standard tele- 
phones separated by 32 miles of international standard cable. 
In special cases, for example, those where the volume of 
traffic will not justify the provision of expensive high-grade 
lines, a tolerance of not more than six miles of standard cable 
will be admitted. 

The desirability of establishing a network of underground 
cables for international services was agreed, but having in 
view the present state of the art it was decided to regard 
1,000 miles as the limiting distance for telephone lines wholly 
in cables. In cases where greater distances are involved 
aerial lines will be provided at the outset. Telephone re- 
peaters with thermionic valves will be used both on aerial 
lines and on cables, and it was agreed that repeaters should 
be so designed as to give a constant amplification factor over 
the whole range of frequencies compared within the limits 
of the speech band. Where distortion correcting devices are 
necessary they ‘will be provided as independent units. The 
various administrations represented at the conference have 
agreed to undertake special study of the regulations required 
to protect long-distance telephone communication from dis- 
turbance by electrical power transmission systems. 


The Telephone Service —Hvu.t Toit Excuance.—The Post- 
master-General announces that a toll exchange was brought 
into use at Hull on April 2nd which is operated on similar 
lines to the London toll exchange, and will provide 
more rapid communication between the town and adjacent 
districts within a radius of approximately 35 miles, and by the 
relief afforded to the Hull trunk exchange will contribute to 
the improvement of the trunk telephone service between Hull 
und the rest of the country.—Financier. 


RADIO-TELEGRAPHY AND TELEPHONY. 


Broadcasting.—The British Broadcasting Co., Ltd., has 
appointed Mr. Stanton Jefferies, who has been acting as 
accompanist at the London station, to be director of music; 
he will be responsible for every musical item transmitted 
by ‘all the company’s stations. ‘‘The children’s hour” has 
also been put under the charge of Capt. C. A. Lewis (known 
to juvenile listeners-in as ‘‘ Uncle Caractacus ’’) who has been 
deputy director of programmes. The intention is to put 
experts in charge of the various parts of the programme. 
“Everything will be arranged in London for the whole 
country, but each station will still be allowed to make its 
own arrangements for part of the material sent out.’’-— 
Evening News. 


Ceylon.—Rapio Station ConpEMNED.—Lieut. Dick, H.M.S. 
Southampton, who inspected the wireless station in Colombo 
at the request of the Ceylon Government, has submitted his 
report, wholly condemning the station. He says it is out of 
date and incapable of coping with the traffic with which it 
has to deal. As a result of this report, the Government of 
Ceylon has ordered the apparatus necessary to provide for 
continuous-wave working, by the use of which it is hoped 
that the range of the station will be improved and the screen- 
ing effects at present experienced reduced; a new receiving 
set, with amplifier; additional transmitting and rectifying 
valves; and a new balanced-earth system.—Indian Engineering. 


China.—Tue Tsinctao Station.—The Chinese Ministry of 
Communications announces that the radio station at Tsingtao 
(call signal X R T), now controlled by the Chinese Govern- 
inent, has been opened for general public correspondence ex- 
changed with ships at sea or with other Chinese radio 
stations. The exchange of traffic with ship stations is 
governed by the rules of the International Radio-telegraphic 
Convention, 1912, and the service regulations annexed thereto. 


Greece.—New Rapio Stations.—In accordance with the 
international agreement whereby Greece has to establish 
several radio stations for transmitting meteorological bulletins 
and other useful information to vessels at sea, the first station 
has been erected on the Attic coast. Of the other stations to 
be installed at an early date one will be on Samos and another 
on Lemnos Islands.—Reuter (Athens). 


Operators’ Hours.—NavaL Watcukeerinc.—The Admiralty 
has directed commanders-in-chief in certain areas to report 
whether they consider that the hours of naval watchkeeping 
laid down in the Allied Wireless Telegraphy Instructions, 
1919, should be altered in conformity with the change recently 
made in the Merchant Shipping (Wireless Telegraphy) Statu- 
tory Rules, 1920.—The Times. 


Sweden-—New Rapto Sration.—The Telegraph Board has 
aceepted the lowest tender of 99,000 kr. made by Aktiebolaget 
Armerad Betong, Malmoe, for the construction of a large 
radio station at Grimeton, in the vicinity of Varberg.— 
Reuter's Trade Service. (Stockholm) 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ExectricaL Review in which the 
‘* Official Notice ’’ appeared.) 


OPEN. 


Australia.—Me.sourne.—April 10th. Commonwealth of 
Australia. 686 tons bronze wire, 1,899 tons copper wire, 714 
tons galvanised wire. (March 28rd.) 

BRIsBANE.—May 11th. Postmaster-General’s Department. 
Cable terminal boxes.* 

Sypney.—June 13th. New South Wales Railways. Two 
20,000-k W turbo-alternators for the White Bay power house. 
Chief electrical engineer, 61, Hunter Street, Sydney. 


Belgium.—April 9th. Municipal authorities of Schaer- 
beek, Brussels. 2,750 metres of 3 x 180 mm. armoured cable 
and 1,375 metres of two-conductor telephone cable. 

April 25th. Municipal authorities of Thon-Samson. Estab- 
lishment of a l.p. electricity distribution system in the town. 


Buxton.—April 2lst. Electricity Department. Storage 
battery, automatic reversible booster plant with exciters and 
switchgear. (See this issue.) 


Cavan.—April 10th. Cavan County Surgical Hospital. 
Electric lighting installation in the hospital theatre and sur- 
geon’s residence. Mr. P. Reilly, registrar, County Home 
Office, Cavan. 


Carlisle.—April 23rd. Electricity Department. H.p. and 
l.p. paper-insulated lead-covered cables. (See this issue.) 





pe oo Cy 16th. Electricity Supply Department. 

6,600-V and 33,000-V switchgear, two induction motors, 33,00U- 

volt overhead main transmission line. (March 30th.) 
Electricity meters for 12 months. (See this issue.) 


Manchester.—April 11th. Electricity Committee. _ L.p. 
d.c. switchgear for Dickinson Street sub-station. Mr. F. E. 
Hughes, secretary, Electricity Department, Town Hall, Man- 
chester. 


South Africa.—Care Town.—May 7th. 5,000 25-amp. iron- 
clad service cut-outs.* 


Southport.—April 24th. Town Council. Relaying with 
new rails about 1,738 yd. of single tramway track in Morning- 
ton Road, Derby Road, and Sussex Road. Mr. A. E. Jackson, 
borough engineer, Town Hall, Southport. 


Stoke-on-Trent.—May 16th. Electricity Department. 
One 5,000-kW turbo-alternator and condensing plant. (See 
this issue.) 


Sweden.—NorrxkorinG.—Harbour Board. Three 4-ton and 
one 5 to 6-ton electric cranes. Particulars from the British 
Vice-Consul, Norrképing.* 

Uruguay.—Montevipeo.—April 20th. State Electric Light 
Works. Electric clocks.* 

May Ist. H-p. armoured cable, telephone cable, and acces- 
sories.* 





*Further particulars can be obtained at the Department of 
Overseas Trade (Inquiry Room), 35, Old Queen Street, S.W.1. 





CLOSED. 


Belgiam.—One. French, one Dutch, and four Belgian con- 
cerns last week submitted tenders to the municipal authorities 
of Ixelles, Brussels, for the supply of a quantity of low- 
pressure armoured electric cables. The lowest offer was that 
of the Société des Cableries de et 4 Eupen. 


Blandford.—Town Council. Accepted:— 


Installing electric light at the Town Hall.—Electrical Engineering Co. 


France.—La Société Alsacienne de Constructions Mé- 
caniques, of Belfort, has lately secured a contract for a new 
battery of boilers and two turbo-alternators of 6,000-kilowatt 
capacity each for an extension of the electric power station at 
the collieries of the Compagnie des Mines de Marles. 


Glasgow.—The proposal by the Corporation Tramways 
Committee to allocate a portion of a contract for steel rails 
to the U.S. Steel Products Co. gave rise to a long debate at 
last week’s Town Council meeting. The Committee recon- 
inended that, in addition to the American company, the con- 
tract, amounting to £3,800, be divided among three British 
steel firms, and this was approved of. 


Kendal.—Board of Guardians. 


Internal telephone service.—R. Hadwin & Son. 


Lancaster.—Electricity Committee. Recommended:— 

Rewinding three alternators, and supplying switchgear, and protective gear 
(£4,862).— Metropolitan-Vickers Electrical Co., Ltd. 

Maldon.—Town Council. Accepted:— 

Installing electric light at the fire station.—Messrs. -Girling. 
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Navan.—Urban District Council. Electricity Department. 
Accepted :— 
65-kW direct-coupled crude oil set (£1,330).—W. H. Allen & Sons. 
= service feeders and distributors.—The Irish Electrical Construction 
0. 
House service meters.—Justus Eck and S. Brook. 
House service fuses.—The Irish Electrical Construction Co. 


Preston.—Tramways Committee. 
Motor omnibus (£1,336).—Leyland Motors, Ltd. 


Worthing.—Town Council. Accepted:— 
Cables (£3,482).—Enfield Ediswan Cable Works, Ltd. 








FORTHCOMING EVENTS. 


Institution of Engineers and Shipbuilders in Scotiand—Tuesday, April 
10th. At Rankine Hall, Glasgow. At 7.30 p.m. Ordinary general 
meeting. ; ’ 

Institution of Civil Engineers.—Tuesday, April 10th. At the Institution, 
Great George Street, S.W. At 6 p.m. Paper on “ The King George V. 
Dock, London,”’ by Mr. A. Binns. 

Rontgen Society.—Tuesday, April 10th. At the Institution of Electrical Engi- 
neers, Victoria Embankment, W.C. At 8.15 p.m. Ordinary meeting. 
Institution of Railway Signal Engineers.—Wednesday, April llth. At the 
Institution of Electrical Engineers, Victoria Embankment, W.C. At 6.30 

p-m. Paper, “‘ Some Notes on Railway Accidents,’ by Mr. G. Holt. 

Institution of Electrical Engineers.—Thursday, April 12th. At the Institu- 
tion, Victoria Embankment, W.C. At 6 p.m. Lecture on “ The X-Ray 
Examination of Materials,”” by Mr. A. G.. Warren. 

; Mr. E. E. Brooks will show a few slides illustrating lines of electric 
lorce. 

(Wireless Section).—Wednesday, April Ith. At the Institution, Vic- 
toria Embankment, W.C. At 6 p.m. Paper on ‘“ The Magnetic Drum 
High-speed Recorder and Key Transmitter," by Dr. N. W. McLachlan. 

(Western Centre).—Monday, April 9th. At the Guildhall, Gloucester. 
At 5 p.m. Lecture on “ Notes on Railway Electrification,” by Mr. R. T. 
Smith. 

_ (East-Midiand Sub-Centre).—Tuesday, April 10th. At Loughborough 
College. At 6.45 p.m. Paper on “‘ Some Problems in High-speed Alterna- 
tors and their Solution,” by Mr. J. Rosen. 

(North-Western Centre).—Tuesday, April 10th. At the Engineers’ 
Club, Manchester. At 7 p.m. Annual general meeting. 

(Scottish Centre).—Tuesday, April. 10th. At 207, Bath Street, Glas- 
gow. At 7.30 p.m. Annual general meeting. Paper on ‘‘ The Improve- 
ment of Power Factor,’ by the late Dr. G. Kapp. To be read by Mr. 
R. B. Mitchell. f 

Junior Institution of Engineers.—Friday, April 13th. At 39, Victoria Street, 
S.W. At_7.30 p.m. Paper on “ Instrument Equipment of Aeroplanes,” 
by Mr. C. B. Clapham. 

Electricity Supply Commercial Association.—Friday, April 13th. At Ander- 
ton's Hotel, Fleet Street, E.C. At 7.45 p.m. Fourth Bohemian concert. 

Diesel Engine Users’ Association.—Friday, April 13th. At the Institution 
of Electrical Engineers. Paper on ** The Use of Cooling Water for Diesel 
Engines,” by Mr. J. G. Griffin. 

Electrical Power Engineers’ Association (Southern Division).—Friday, 
April 13th. At the Institution of Electrical Engineers, Victoria Embank- 
— W.C. At7 p.m. Lecture on “ Power Plant Testing,” by Mr. W. M. 
Selvey. : 

Royal Institution of Great Britain.—Friday, April 13th. At Albemarle 
Street. W. At 9 p.m. Lecture, “ Studies from a Wireless Laboratory,” 
by Prof. W. H. Eccles, F.R.S. 

Thursday, April 12th. At 3 p.m. Lecture on “ Transmission of Speech 
by Light,” by Prof. A. O. Rankine. (Lecture I.). 





— 
—————— 





NOTES. 


International Road Congress.—The fourth International 
Road Congress is to be held at Seville from May 7th to 12th. 
Many Governments have availed themselves of the invitation 
to be officially represented. The Ministry of Transport will 
be represented by Sir Henry Maybury and Mr. C. H. Bressey, 
and the British delegation also includes Mr. F. Pick, of the 
!.ondon Underground Railways. 


Brazil’s Broadcasting Station.—While celebrating the 
100th anniversary of its Declaration of Independence the 
South American Republic of Brazil was entertained by radio 
broadcasting. A Government concession to erect a short-wave 
experimental station was obtained by the Westinghouse Elec- 
tric International Co. and the station was built on ‘‘ Corco- 
vado,”’ an almost perpendicular mountain, with its summit 
over 2,000 ft. above sea level, in the mountainous background 
of Rio de Janeiro. The Brazilian Light & Traction Co., which 
owns the cog-wheel railway that climbs this mountain, offered 
to supply 120 or 2,200-V, 50 cycle, a.c. for the outfit, and on 
Corcovado’s crest two 125-ft. masts were erected on the 
verge of the precipice, on which is stretched a 153-ft. six- 
wire antenna between two 26-ft. spreaders. . The counterpoise 
consists of two sections of five wires each, mounted on two 
26-ft. spreaders, which are balanced on the ends of a 70-ft. 
horizontal pole bolted fast to the mast on the summit. The 
counterpoise wires are stretched clear of the mountain side, 
down about 100 ft. to the tops of two poles located near 
the terminal building of the railway, where the wires con- 
verging symmetrically form a 10-wire cage which leads into 
the radio telephone operating room. The hum of the 220-volt 
alternating-current was eliminated by a filter system made 
up of microfarad condensers and large choke coils. A single- 
wire antenna was strung from the mountain top to the 
operating room, about 125 ft. below, for receiving messages. 
A speech amplifier is located in the operating room. 

The call letters ‘‘S P C’’ were assigned to the station and 
the first concert was broadcast on August 15th. The Grand 
Opera House is equipped with a microphone apd both 
afternoon and evening performances are broadcast. An 


amplified line has also been installed in the Monroe Mansion 
for broadcasting from Rio. The mountain top studio is a 
duplicate in size and arrangement of KDKA at East Pitts- 
burgh, Pa., U.S.A. . Even though it is prohibited to sell radio 
receiving sets in Brazil, Brazilians now have an opportunity 
to listen through the various receiving sets at the Centennial 
Exposition. ‘Tests are being made with an automobile to 
determine the peculiarities of inland radio reception. 

“S$ P C” has a unique position in the radio telephony 
broadcasting field. At various times the station and antennw 
are in or above the clouds. Rio de Janeiro is practically on 
the boundary line between the temperate and torrid zones. 
The climate is varied by the mountain range, Serra do Mar, 
which runs along the coast. ‘The dry season will soon change 
to the warm and wet season and its subsequent tropical 
storms. Precautions are being taken to prevent electrical 
interference. Mount Corcovado 750-watt station broadcasts 
on a 450-metre wave. It has been heard over a thousand 
miles at sea and in many South American countries.— 
T. & T. Age. 


National Association of Supervising Electricians.—To 
encourage further the educational work of the Association, 
the Board of Control has decided to hold a competition among 
members. A valuable silver shield, presented by the President 
(Mr. W. E. Highfield, M.I.E.E.), and three other prizes will 
be awarded for the best papers read by members at a meeting 
to be held on May 8th. The reading of each paper must only 
occupy ten minutes (about 1,000 words), and the subject must 
be connected with the electrical industry or the N.A.S.E. 
The selection will be made by a ballot of the members, pre- 
sent at the meeting. Entries must be notified to the General 
Secretary by April 12th. 


Gearing for Ship Propulsion.—Apropos of the subject dis- 
cussed in our Leader to-day, a pamphlet has just come to 
hand from the Association of Engineering and Shipbuilding 
Draughtsmen entitled ‘‘ The Marine Gear Problem,”’ by Mr. 
W. Sellar. The author describes suggested improvements in 
the design of gearing, remarking that the problem is under- 
going world-wide discussion at present; ‘‘ if the marine gear 
problem is not solved in a short time, the steam turbine as 
a main propelling unit will lapse into the background to be 
superseded by its diehard adversary, the steam reciprocator, 
or by the Diesel engine.’’ With regard to transatlantic 
steamers, however, he says that ‘‘ shipowners in this country 
are even now considering the advisability of installing the 
less efficient electric drive in the interests of reliability,”’ 
although the reliability of this mode of propulsion is as yet a 
‘relatively unknown factor.” 


** Underground ’’ Efficiency Meeting.—Mr. H. E. Blain, 
C.B.E., was the chairman on the occasion of the gathering 
of 320 members of the ‘‘ Underground ’’ and the London Gen- 
eral Omnibus Co. staff at the Training School, Chelsea, on 
March 26th. The evening commenced with the presentation 
of silver-mounted award diplomas to the station masters of 
those stations which had been distinguished for their neatness, 
discipline, and general efficiency during the last half year. 
The awards were made by Sir Walter Lawrence, a director of 
the companies, the successful stations being Victoria (District 
Railway); Waterloo (Bakerloo line); Knightsbridge (Picca- 
dilly line); Chalk Farm (Hampstead line); Bank (Central 
London line); London Bridge (City & South London line). 

This ceremony was followed by the reading of a paper by 
Mr. W. A. Agnew, the mechanical engineer to the railway 
companies, upon the ‘‘ Repair and Renewal of Electric Rolling 
Stock.” This paper was illustrated with slides and two 
excellent films, which outlined in great detail the various 
intricate phases of the overhaul of the “‘ Underground "’ cars. 
Mr. Agnew stated that, in addition to the daily snapection of 
cars, complete overhauls were made upon a mileage basis. In 
the past the work has had to be undertaken under very diffi- 
cult conditions at Ealing Common, Lillie Bridge, Golders 
Green, and Shepherd's Bush depdts. With the opening of 
the huge new overhaul depdt at Acton, the work of overhauling 
will be speeded up very considerably by the centralisation of 
this work, and when the works are finally completed it will 
be possible to overhaul 3,000 cars per annum. 


Dinner.—The 2lst anniversary of the foundation of the 
Willesden Polytechnic Electrical Engineering Society was 
celebrated at the annual dinner held at the Crown Hotel, 
Cricklewood, on March 10th. Thé president and founder, Mr. 
Frederic H. Taylor, A.M.I.E.E., occupied the chair, supported 
by the vice-chairman, Mr. Frederick A. Twirdy. A very 
large number of members and their-friends were present, and 
a most enjoyable time was spent. 


Appointments Vacant.—Test-house assistant engineer 
(£279) for the Belfast Corporation Electricity Department 
Showroom superintendent (£320) for the Leeds Corporation 
Electricity Department. (See our advertisement pages to-day.) 


The Women’s Engineering Society.—The Society is to 
hold a conference in Birmingham from April lth to Mth. 
The proceedings, which will be directed by the Hon. Lady 
Parsons, will include papers by Miss Entwistle, A.M.I.E.E.., 
on “‘ Some Considerations in Commercial Electrical Design,” 
and by Miss Partridge, B.Sc., on ‘‘ Engineering Contracts in 
Country Districts.”’ 
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Protest Against Electricity Charges.—As a protest against 
the action of the Wimbledon Borough Council in charging 
him excessively for power supplied, the owner of a:local theatre 
recently closed the building. He stated that whereas the 
normal rate was about 7d. per kWh, he was being charged 
ls. ‘The Council contends that it has the right to make this 
charge, as the electricity taken by the owner of the theatre 
is in the nature of a stand-by supply, for use in case of the 
failure of a private plant. It offers a special low rate if the 
power used is exclusively supplied by the Corporation. 

An Electric Motor of Small Diameter.—On the occasion of 
the last annual visit to the National Physical Laboratory, 
visitors had an opportunity of inspecting an electric motor of 
small diameter for use inside an aeroplane model to drive its 
air-screw while the whole was being tested in a wind tunnel. 
‘he machine, designed by Mr. Ek. F. Relfe, A.R.C.Sc., is 
described in an Aeronautical Research Committee report (No. 
778—Ae. 36), which points out that the requirements to be 
satisfied by a motor suitable for a one-fifth scale Bristol 
Fighter model are that the diameter should not exceed 6 in., 
and that the brake h.p. should be between 1 and 14, at a 
speed of 2,500 r.p.m. It was realised that a d.c. motor of 
reasonable length could not be made to give the necessary 
power; the difiiculty is to find space for the field windings 
without excessive reduction of the armature diameter, but a 
three-phase motor, with its distributed stator winding, proved 
to be possible. The main particulars of the motor, which was 
constructed in the workshops of the N.P.L. Aerodynamics De- 
partment (with the single exception of the stator winding, 
which was made in the Electrotechnics Department), are 
given below :— 


Overall length without shaft extensions ... 12.15 in. 
Diameter (outside) oad ee si ae 5.94 ,, 
Diameter of rotor i Bes ris ae 3.38 ,. 
Length of stator and rotor stampings _... 6.5 ,, 


Stator—2 pole, 24 slots 
12 conductors per slot, 16 S.W.G., 
Winding double silk covered. 
Rotor—19 copper bars, 0.237 in. diam. (No. 
4 S.W.G.). 
Air gap ... i ee a ous eee 0.006 in. 
Weight ... au ia se aia 594 Ib. 
The stator stampings are clamped inside a thin steel tube, 
the ends of which are screwed internally to take the end plates 
carrying Skefko bearings. The shaft was designed to be very 
stiff (1.18 in. diameter), so that the air gap could be made 
very small without any fear of fouling at high speed. By 
carefully grinding both stator and rotor stampings after 
assembly, the gap was kept down, and on this fact the success 
of the motor largely depends. 

Three-phase a.c. is supplied to the motor at any voltage 
from 40 to 120, and at any frequency from 25 to 50, by 
means of a 2-kW motor-alternator set. The motor cf this set 
is supplied from a il0-volt battery to secure steady running. 
The motor was tested by means of a pony brake, and gave 
results in almost exact agreement with the calculated per- 
formance. The brake tests were taken up to 1.6 h.p., and 
the motor was also given a half-hour run at 1 h.p., to see 
that it did not over-heat; 2.5 h.p. can be obtained before 
the motor becomes unstable, but of course only for a very 
limited time. The power factor at 1.5 h.p. was found to be 
0.88, which is very satisfactory for a motor of such unusual 
proportions. 

A motor of this type is particularly suitable for the purpose 
contemplated; it has no brush gear to give trouble. it seldom 
requires lubrication, and it can be used in any position. 

Healing by Light.—The story of the effects of sunlight 
and its various ‘* substitutes "’ on disease was carried a stage 
farther at the London Hospital on March 9th, when Dr. 
Sequeira delivered an address on *‘‘ Carbon-are light baths 
in the treatment of Lupus Vulgaris.”” The value of the 
Finsen light, which is concentrated on the diseased area, was 
described as ‘‘ incontestable.’’ Dr. Sequeira affirmed that 
“cures effected from ten to twenty-two years ago have been 
permanent, and this in spite of the failure of nutrition due 
to war conditions.”” These patients belonged to a group 
known as Class A, consisting of 70 per cent. of all the 
patients afflicted with lupus. Class B contained patients tem- 
porarily cured, but subject to slight recurrences, and num- 
bered 11 per cent. of the whcle. In Class C, some 16 per 
cent., were placed patients who derived benefit, but ‘* have 
never been freed from evidence of disease.’”’ The remaining 
3 per cent. were described as ‘* quite intractable.” 

These experiences coincided with the experience of Revn, 
of Copenhagen, working at the Finsen Light Institute of that 
city. This physician, however, had begun to supplement 
his local light treatment of lupus by general light baths given 
to the whole body, and had by this means raised his _per- 
manent cures to the figure of 90 per cent. of the whole. 
Indeed, it had been shown that light baths without any other 
treatment would heal severe lupus. Lupus is a form of tuber- 
culosis of. the skin,’ and. this work was parallel to that of 
Rollier at Leysin, and Gauvain at Alton and Hayling Island 
on the treatment of surgical tuberculosis. in children by sun- 
light. Last summer Dr. Sequeira decidéd to try exposing 
cases of lupus which failed to be influenced by the local 
application of. concentrated light (i.e., Finsen light) to light 
baths, using a 50-ampere arc lamp. The’ following is the 


method of use: The carbon-are light is placed about three 
feet from the ground. The patients, clad only in bathing 
drawers, are seated around it. The whole of the body and 
the limbs are exposed to the light of the arc, care being taken 
to protect the eyes. The sittings are gradually extended until 
both anterior and pesterior surfaces are exposed for two hours. 
Any open sores are covered with a simple dressing. The sit- 
tings are given daily. 

The effects observed are rapid darkening of the skin 
(“sunburn "), rapid healing of the disease, increase in body 
weight, and improvement in the general condition and also 
in scme cases an increase in the number of white blood 
corpuscles. The light bath will not displace the Finsen light, 
but is of ‘the highest value in improving the general 
nutrition.” In ‘some at present unexplained manner ”’ it 
promotes the absorption of the diseased tissue. The same 
results are noted in the case of surgical tuberculosis, and these 
baths are almost a specific in the case cf rickets. Thus a 
treatment formerly possible only in summer can now be ob- 
tained at any time and practically anywhere.—The Times. 

A Simple Anchorage.—In the Electrical World Mr. A. W. 
Malone describes an ingenious, cheap, and effective method of 
making anchorages for overhead line structures. A sma!l 
hole is bored or drilled into the ground at a suitable angle, 
and an explosive is ignited at the bottom of it; a speciallv- 
designed steel tension rod is inserted into the hole, which is 
then filled up with concrete. The exvlosion makes a cavity, 





SECTION OF MALONE ANCHORAGE. 


which eventually contains a ball of concrete, as shown in the 
figure. Exhaustive tests show that this type of anchorage is 
many times as resistant to uprooting as the ordinary type, 
whilst it is far cheaper in labour, time, and material. A 
Malone anchor having a concrete “‘bulb’’ 26 in. in diameter, 
9 ft. below the ground surface, offered a resistance of 56,000 Ib. 
after yielding 2 in., whereas a grillage-type of footing had a 
resistance of only 15,000 lb. 

A New Electric Lamp.—<According to reports from Paris, 
M. Risier, formerly head of the Laboratory of Strasburg 
University, has invented a new type of electric lamp, consisting 
of a glass tube coated externally with some phosphorescent 
material and containing compressed gases. The tube is said 
to be drawn “ to the fineness of a filament of one-fiftieth of 
a millimetre.’’ When an electric current is passed through the 
tube it emits‘a brilliant light, the colour of which depends 
upon the nature of the coating. Other reports describe the 
tube as a bulb. 

According to the Morning Post, a tube 6 m. long, 7 mm. in 
diameter, consumes 15 watts, and gives eight times more light 
than a 25-c.p. lamp. 

The Calculation of d.c. and a.c. Networks.—In Dr. Chap- 
man’s article published in our last issue, the following cor- 
rections should be made :— 

P. 487, col. 1.—-Line 27 should read “‘ potential from L to N 
is given by AF.’ In the following paragraph A F should be 
read for o ¥ throughout. 

Col. 1, line 38.—The last vector equation should read :— 

GU#Ga-—CA=1,-1,,=1 

Col. 2, line 35.—The last equation should read :— 

I, _ I,’ - I,’ 

Section 4.—Where y's are used in products and quotients, 
block type should have been used to dendote vector products, &c. 

Rating of Cables for Intermittent Loads.—The permissible 
current in cables used for supplying motors, or other gear, 
for such purposes as cranes, winches, or hoists, where the 
period of full load may be comparatively short, alternating 
with periods when the motor is running light, or is shut down, 
was raised by the Ship Electrical Equipment Committee of 
the I.E.E. The subject was investigated theoretically by 
Messrs. S. W. Melsom, A.M.I.E.E., and H. C. Booth (both of 
the National Physical Laboratory), who give in the current 
issue of the I.E.E. Journal (Vol. 61, No. 316) formule: by 
means of which the effect of any type of loading can be calcu- 
lated. It is shown by experimental determinations on various 
sizes and types of cable that the thermal time constant can 
be calculated either from. a heating cr cooling curve of a parti- 
cular cable, or from the specific heat and mass of the various 
components of the cable. Tables in the paper show the rating 
for the cables which load tables are given in the I.E.E. Wiring 
Rules on the same basis as for motors, i.e., 4-hour and one-hour 
ratings. 7: 
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INSTITUTION NOTES. 


Institution of Electrical Engineers.—Conversazione.—The 
annual conversazione will be held at the Natural History 
Museum, South Kensington, on June 28rd. 

INTERNATIONAL CONFERENCE ON E.H.P. Lines.—The Council 
has appointed Messrs. W. B. Woodhouse (senior delegate), 
P. V. Hunter, C.B.E., and E. B. Wedmore to represent the 
Institution at the above conference, which will be held at 
Paris in October. Those wishing to attend the conference 
should send their names to M. Tribot-Laspiére, 25, Boule- 
vard Malesherbes, Paris. 

CoLontaL MembBers.—The Council has appointed an “* English- 
speaking Nations Committee,’’ whose principal duty it will 
be to take an interest in members from the dominions and 
colonies visiting the U.K. and visiting members from the 
American I.E.E. who wish te be put in touch with members 
of the Institution at home. 


Institution of Rubber Industry.—At a meeting, held at the 
Engineers’ Club, London, on larch 5th, Mr. H. Savage 
(works manager, Messrs. W. T. Henley’s Telegraph Works 
Co., Ltd.) read a paper on * Telegraph Cable Manufacture, 
Rubber and Gutta Percha.”” Mr. Percy Rosling (general 
manager of the same company) presided. The author gave 
an interesting outline of the history of the subject, and de- 
scribed the construction of submarine cables, explaining why 
gutta percha for seventy years had been used for this purpose 
almost exclusively. 

In the discussion Mr. D. L. Zorn asked whether balata 
was used at all as an entire substitute for gutta-percha, or 
only in combination with it, for cables. 

Mr. Forpyce Jones said that the members of the Institution 
were very much interested on the rubber side, and would 
like to know if there was a possibility of a greater use of 
rubber as a dielectric, and whether the technical people could 
not offer a compound or composition which would improve 
its value. He understood that gutta-percha was practically 
indestructible; he believed some of the older specimens were 
still exceedingly good, and that when the old Atlantic cable 
was raised the gutta-percha from it. was used for other pur- 
poses. A lot of the trade in gutta-percha articles to-day was 
carried on with old gutta-percha, washed and milled down. 
He also understood that raw rubber, smoked Brazilian rubber, 
was as good to-day as when it was made, perhaps 400 years 


ago. 

The CHAIRMAN said that at a depth of 3,000 fathoms there 
was 9,000 lb. per square inch pressure on the cable. They 
had to have something like gutta-percha or particularly dense 
rubber to stand that pressure without giving trouble. 

Mr. SavaGe, replying to the discussion, said he believed 
balata had been used for covering conductors for the trans- 
mission of telephonic speech. Balata was used to a consider- 
able extent in combination with gutta-percha, but there were 
certain difficulties in manufacture, such as the extreme pres- 
sure which had to be applied in putting it on, and he believed 
there were also certain difficulties in the way of hardness or 
want of flexibility. If they took all the resin out of gutta- 
percha they obtained a verv hard material; the same thing 
applied to balata. If balata had been used entirely as a dielec- 
tric, it was onlv to a limited extent, and there were certain 
disadvantages. With regard to the possibility of using rubber 
as a dielectric, the relative advantages of rubber and gutta- 
percha had been thrashed out by a committee, which had con- 
sidered the problem in 1861, but there should have been a 
great improvement in 50 years; perhaps better methods of 
dealing with rulber were now available, but for the last few 
vears gutta-percha had been used almost exclusively. Hard- 
headed boards of directors would not put money into 
gutta-percha if rubber would do, and it was up to the rubber 
industry to see if rubber could be used. 


Institute of Transport.—On Tuesday, April 17th, there 
will be a meeting of graduates and students at the Jnstitu- 
tion of Electrical Engineers. when Mr. H. E. Blain. C.B.E.., 
= deliver a lecture on ‘“‘ The Prevention of Traffic Acci- 
ents.”’ 

A meeting of the Metronolitan Graduates’ and Students’ 
Society will be held at the Institution of Electrical Engineers 
on April 10th, at which Mr. FE. W. Bavliss will read a paper 
entitled ‘‘ Tramways: Their Scope, Object and Place in a 
Comprehensive Scheme of Transvort and in Municipal Enter- 
prise. 








OUR PERSONAL COLUMN. 


The Editora invite electrical engineers, whethar connected 
with the technical or the commercial side of the profession 
and industry, alae electric tramway and railwey officials. to 
keep readers of the Eveorrica Review posted ae to their 
movements. 


Faversham Town Council has decided to grant an honorarium 
of £150 to the borough electrical engineer, Mr. SOMERVILLE, 
in respect of extra services rendered in connection with the 
extensions at the electricity works carried out since 1919. 

On March 27th, Mr. T. D. Crore, borough electrical en- 
gineer, Bootle, on the occasion of his retirement (due to the 


transfer of the undertaking to Liverpool Corporation) was 
presented with a gold watch, and a gold locket for Mrs. 
Clothier. The gifts were subscribed for by past and present 
members of the staff and employés. Mr. E. C. McDonnell, 
first assistant electrical engineer, together with Messrs. Lam- 
den, Conville, Haigh, Naylor, Want and Dixon, from the 
various departments, spoke on behalf of the staf and em 
ployés, and Mr. Clothier responded. After the presentation a 
musical programme was contributed entirely by artistes con- 
nected with the Bootle undertaking. 

Mr. A. A. Tasker has taken up an appointment as the 
South Wales manager for the Spearing Boiler Co., Ltd., and 
Ferguson Superheaters, re. his office address being 9, Con- 
naught Road, Roath, Cardiff 

Mr. A. E. MILs, having terminated his connection with 
Messrs. J. A. Crabtree & Co., Ltd., asks that correspondence 
should at present be addressed to him at Cole Bank Road, 
Hall Green, Birmingham 

Mr. A. C. Oras, Mw. Li E. E., M.I.Mech.E., engineer and man- 
ager of the electricity department, Croydon, was entertained to 
dinner on March 29th, by the staff and employés of the electri- 
city department, to celebrate his 21 years’ service with the 
Croydon Corporation. The company numbered over a hundred, 
and included Mr. Councillor Adams (chairman of the Elec- 
tricity Committee), Mr. Councillor Robarts (vice-chairman), 
and Mr. Councillor Gough (past chairman); also all members 
of the department except the running shift, who sent a tele- 
gram of congratulation. Mr. J. H. Parker, in proposing Mr. 
Cramb’s health, spoke of the foresight and courage which Mr. 
Cramb had always displayed in the development of the under- 
taking, which had now over 10,000 consumers and 350 miles 
of underground cables. The reconstruction carried through 
by Mr. Cramb in 1920-1921 without any outside assistance had 
cost nearly £200,000, but it.had reduced the coal bill from 
£81,000 to £27,000, in spite of a 16 per cent. increase in the 
energy sold. On behalf of the staff and employés he presented 
to Mr. Cramb a mahogany gramophone and a case of records. 
Mr. Councillor Adams and Mr. Councillor Gough followed, 
and Mr. Cramb, in his reply, stated that he had always worked 
on the principle of giving his departmental heads as much 
freedom as possible as long as they did the work, he left 
the details ta them, and the staff had fully justified the con- 
fidence placed in them. The proceedings were interspersed 
with a musical programme. 

Obituary.—Mr. J. H. Zicter.—Mr. James Howard Zigler, 
manager of the lamp sales department of the Westinghouse 
Electric International Co., died at the Lexington Hospital, 
New York City, on February 23rd, after a short illness, diag- 
nosed by the doctors as sleeping ‘sickness. He was born in 
1890, and entered the employ of the Westinghouse Electric 
and Manufacturing Co., at East Pittsburgh, in 1917. He was 
made manager of the lamp sales department a very short time 
before his death. 








NEW COMPANIES REGISTERED. 


Iron and Nickel Battery Co., Ltd. (188,653).—Private 
company. Registered March 2Ist. Capital, £500 in £1 shares. To carry on 
the business of vendors and manufacturers of iron and _ nickel batteries, 
accumulators and spare parts, electrical engineers, &c. The subscribers are :— 
F. S. Moore, 69, Downton Avenue, Streatham Hill, S.W., electrical engineer, 
10 shares; W. Bradford, 13, Raleigh Road, Hornsey, N.8, managing a 
1 share. F. S. Moore is first director. Qualification, 210. Secretary: F. 
Sizer. Registered office: 301, Abbey House, Victoria Street, Ab Do 
S.W.1. 


Comptop hone, Ltd. (188,¢ ,643).—Private company. Regis- 
tered March fa Capital, £2,000 in £1 shares. To carry on the business of 
manufacturers and suppliers of machinery, apparatus, fittings and accessories 
for wireless telephones and telegraphs, &c. The permanent directors are :— 
P. Harris, 55, Old Compton Street, W.1 (chairman and managing te x74 
L. Harris, 28, Peter Street, W.1; M. Franklin, 109, Leander Road, S.W.2. 
i —— as fixed by the company. Registered office: 90, W ardour Street, 


Woodward Bros., Ltd. (188,734).—Private company. 
Registered March 23rd. Capital, £1,500 in £1 shares. To carry on the business 
of motor and mechanical engineers, founders, manufacturers of agricultural 
implements and other machinery, electrical engineers and contractors, suppliers 
of electricity, &c. The subscribers (each with one share) are :—W. J. Wood- 
ward, 86, High Street, Stratford, E.15, electrical engineer; W. S. Woodward, 
86, High Street, Stratford, E.15, electrical engineer. The first directors are: 
W. J. Woodward, Beatrice M. Woodward, W. S. Woodward, and H. R. 
Woodward. The first two named are life directors. Qualification, £150. Re- 
——— as fixed by the company. Registered office: 86, High Street, Strat- 
ford, E.15. 


Glevum Motor and Radio Co., Ltd. (188,745).—Private 
company. Registered March 23rd. Capital, £2,000 in £1 shares. To acquire 
the business carried on at Gloucester as the ‘“* Glevum Motor Co.,”" to adopt 
an agreement with M. J. Jones and A. R. Jones, and to carry on the busi- 
ness of motor car manufacturers, manufacturers of and dealers in instruments, 
appliances, accessories and materials capable of being used in connection with 
radio or wireless ee and telephony, &c. The first. directors are :— 
A. R. Jones, Gorwel, Wattstown, Rhondda, Glam.; W. R. Williams, Trosnant, 
Pontrilas, Herefordshire. ae: 1 share. Remuneration as fixed by 
the company. Secretary: A. R. Jones. Solicitors: Wellington and Clifford, 
1, Berkeley Street, Gloucester. 


Advance Wireless, Ltd. (188,713).—Private company. 
Registered March 23rd. Capital, £6,000 in 5,500 10 per cent. cumulative parti- 
cipating preference shares of £1 each and 5,000 ordinary shares of 2s. each. 
To carry on the b of facturers of wireless, listening-in sets, receiv- 
ing and transmitting apparatus and appliances, &c. The subscribers (each with 
one ordinary share) are :—H. wis, 1, Great James Street, Bedford Row, 
W.C.1, solicitor; D. B. Doughty, 17, Whitecross Street, Barbican, E.C., 
cashier. The subscribers are to appoint the first directors. Remuneration : 
£200 each per annum (chairman, £100 extra). Solicitors: Harry Lewis and 
Co., 1, Great James Street, Bedford Row, W.C.1. 
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Southwark Electric Co., Ltd. (188,731).—Private com- 
pany. Registered March 23rd. Capital, £2,000 in £1 shares. To carry on the 
business of electricians, electrical engineers and manufacturers, suppliers of 
electricity, &c., and to adopt an agreement with E. J. Walker, S. L. Durell 
and R. Herrick for the purchase of certain assets. The first directors are: 
E. J. Walker (permanent director and chairman), 125a, High Street, Bromley, 
Kent; S. L. Durell (managing director), 5, Oxford Villas, Wormley, Brox- 
bourne, Herts. Registered office : 138, Southwark Street, S.E.1. 


Ether, Ltd. (188,741).—Private company. Registered 
March 23rd. Capital, £500 in £1 shares. To carry on the business of patentees, 
factors, manufacturers and general commission agents, &c.; to acquire any 
interests in inventions relating to wireless telégraphy or telephony, &c. The 
first directors are :—A. Smallwood, The Laurels, Holyhead Road, Handsworth, 
Birmingham; J. Fallen, “* Brynholm,”’ St. Bernards Road, Olton, Warwick- 
shire (director of Incandescent Heat Co., Ltd.); H. A. Stevenson, 236, London- 
derry Lane, Smethwick, Staffs. (director Dominion Malleable, Ltd.). Qualifica- 
tion: £10. Remuneration as fixed by the company. Secretary: H. A. Steven- 
son. Registered office: Halford Street, Smethwick,, Staffs. 


Marrec, Ltd. (188,531).—Private company. Registered 
March 15th. Capital, £6,000 in £1 shares. To acquire and turn to account 
certain inventions, patents and processes culating to wireless telegraphy and 
telephony, and to adopt an agreement with Y. Marrec and R. G. Guerquin. 
The subscribers (each with one share) are :—A. E. Bruce, 101, Leadenhall 
Street, E.C., clerk; E. E. Aylott, 101, Leadenhall Street, E.C., clerk. Y. 
Marree may remain a director while hokding 200 shares. Qualification of other 
directors : 50 shares. Solicitors: Waltons & Co., 101, Leadenhall Street, E.C.3. 








OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES, 


Barbadoes Electric Supply Corporation, Ltd. (104,367).— 
Return dated January 4th, 1923. Capital, £60,000 in 40,000 preference and 
participating and 20,000 ordinary shares of £1 each. 35,172 preference and 
20,000 ordinary shares taken up. £34,672 paid on 34,672 preference shares. 
£20,500 considered as paid on 500 preference and 20,000 ordinary shares. Mort- 
gages and charges, £22,000. 


Westminster Electric Supply Corporation, Ltd. (27,061). 
-Return dated March 14th, 1923. Capital, £2,000,000 in 200,000 ordinary and 
200,000 4} per cent. cumulative preference shares of £5 each. 151,124 ordinary 
and 110,000 preference shares taken up. £1,305,620 paid. Mortgages and 
charges, nil. 


Cutting Brothers, Ltd. (81,178).—Return dated December 
7th, 1922. Capital, £40,000 in 3,000 ordinary and 1,000 preference shares of 
£10 each. 1,877 crdinary and 502 preference shares taken up. £10 per share 
called up on 1,477 ordinary and 502 preference shares, and £2 per share on 
400 ordinary shares. £20,590 paid. £3,200 considered as paid to the extent 
of £8 per share on 400 shares. Mortgages and charges, rod 


Montevideo Telephone Co., Ltd. (27,208).—Return dated 
November 15th, 1922. Capital, £220,000 in £1 shares. 217,135 shares taken 
up. £217,135 considered as paid. Mortgages and charges, nil. 


Brecknell, Munro & Rogers, Ltd. (79,766).—Return dated 
February 2nd, 1923. Capital, £150,000 in 2,200 preference shares of €5 each 
and 278,000 ordinary shares of 10s? each; 2,058 preference and 174,829 ordinary 
shares taken up. 10s. per share called up on 160,767 ordinary and £5 per 
share on 2,058 preference shares. £90,673 paid; £7,031 considered as paid on 
14,062 ordinary shares. Mortgages and charges, nil. 


Blackpool and Garstang Electric Light Railway Co., Ltd. 
(62,150).—Return dated December 31st, 1922. Capital, £10,000 in £5 shares; 
S61 shares taken up. £4 per share called up; £1,707 paid (including £323 
received on application for further shares not allotted), leaving £60 in 
arrears. Mortgages and charges, nil. 


Harrow Electric Light and Power Co., Ltd. (44,529).— 
Return dated March 8th, 1923. Capital, £50,000 in 6,667 ordinary and 3,333 
preference shares of £5 each. All shares taken up; £50,000 paid. Mortgages 
and charges, £25,000. 


Ferranti, Ltd.—Satisfaction in full on December 30th, 
1922, of charge dated November 7th, 1912, securing £50,000. 


Pirelli-General Cable Works, Ltd.—Satisfaction in full on 
February 16th, 1923, of mortgage dated August 16th, 1920, securing £200,000. 


Bullers, Ltd. (62,020).—Return dated January 12th, 1923. 
Capital, £400,000 in 20,000 ordinary and 20,000 preference shares of £10 
each; 15,500 ordinary and 15,000 preference shares taken up. £10 per share 
called up on seven ordinary and 15,000 preference; £150,070 paid; £154,930 
considered as paid on 15,493 ordinary. Mortgages and charges, £337,900. 


Western Telegraph Co., Ltd. (6,886c).—Return dated 
December 13th, 1922 Capital, £3,500,000 in £10 shares. 311,895 shares taken 
pi _—, paid; £779,300 considered as paid. Mortgages and charges, 


City of Freetown (Sierra Leone) Electricity Co., Ltd. 
(138,058).—Return dated December 30th, 1922. Capital, £15,000 in £5 shares; 
200 shares taken up; £1,000 paid. Mortgages and charges, nil. 


East India Tramways Co., Ltd. (74,457).—Return dated 
December 12th, 1922. Capital, £100,000 in 15,000 preferred, 35,000 ordinary. 
and 50,000 deferred shares of £1 cach. 7,476 preference, 33,433 ordinary, and 
50,000 deferred shares taken up. £1 per share called up on 7,476 preference 
and 7 ordinary shares; £7,489 paid, including £6 paid on 24 preference shares 
forfeited. £83,426 considered as paid on 33,426 ordinary and 50,000 deferred 
shares. Mortgages and charges, nil. 


Central Electric Supply Co., Ltd. (53,080).—Return dated 
February 27th, 1923. Capital, £100,000 in £5 shares. All shares taken up; 
£100,000 paid. Mortgages and charges, £1,000,000. 


Consolidated Signal Co., Ltd. (71,141).—Return dated 
December 21st, 1922. Capital, £425,000 in 220,000 preference and 205,000 
ordinary shares of £1 each; 214,195 preference and 150,548 ordinary shares 
taken up, £52,839 paid on 24,999 preference and 27,840 ordinary shares; 
£311,904 considered as paid on 189,196 preference and 122,708 ordinary shares 
Mortgages and charges, nil. 


C. H. Hare & Son, Ltd. (110,911).—Return dated Decem- 
ber 3ist, 1922. Capital, £16,000 in £1 shares (8.000 preference and 8,000 
ordinary). All shares taken up; £8,502 paid; £7,498 considered as paid 
Mortgages and charges, nil 


Gosport and Alverstoke Electric Lighting Co, Ltd. 


(82,693).—Return dated January 13th, 1923. Capital, £25,000 in £10 shares 
All shares taken up. £25,000 paid. Mortgages aad charges, nil. 


Electrix, Ltd.—Particulars filed of £1,500 debentures 
authorised January 4th, 1923, charged on the company’s undertaking and pro- 
perty, present and future, including uncalled ‘capital, the whole amount being 
row issued. 


CITY NOTES. 


Presiding on Thursday, March 29th, at 
Metropolitan- the 23rd annual general meeting, at the 
Vickers Elec- offices at Westminster, Major-Gen. Sir 
trical Co, Ltd. Philip A. M. Nash, K.C.M.G., M.LC.E., 
in proposing the adoption of the report, 
said the item which had appeared in previous balance sheets 
under the heading ‘* 6 per cent. prior lien debentures ’’ had now 
entirely disappeared as, acting in accordance with the terms of 
the trust deed, it was decided by the directors to give notice 
to the holders of outstanding debentures that these would be 
redeemed on January Ist of this year. Funds were provided 
for this purpose’ at the end of 1922 and the majority ‘had 
already been sarrendered and paid off.. Sundry creditors and 
credit balance, £1,492;719, compared with £1,386,708 in 1921. 
or an increase of £106,011. Last year there was a reduction 
of £857,355 as compared with 1920 owing to the reduction of 
orders as compared with that year. The increase this year 
was mainly due to an increase in orders received as compared 
with 1921. The dividend to December 31st, 1922, £177,552 
showed a small increase on last year’s figure, which was 
accounted for by the fact that this was the first time that a 
full year’s dividend had been paid on the total issue of prefe- 
rence and ordinary shares resulting from the completion of 
the exchange of certain of the preference shares into ordinary 
shares. Turning to the profit and loss account, the directors re- 
gretted to say that the profit available for the year, £324,835, 
showed a diminution of £115,507 as compared with last year, 
which must be attributed to the dislocation of the works due to 
the engineérs’ lockout, which lasted from March to June. The 
resulting figures showed that they had been able to increase 
the general reserve by £35,000, to pay the full preference divi- 
dend, and in addition 12} per cent: on the ordinary shares, 
carrying forward £105,310. Having regard to the long inter- 
ruption in output from the works, he thought they would 
agree that this was not an unsatisfactory: result of the year’s 
operations. It was customary on these. occasions for the 
chairman to express some opinion as to the prospects of busi- 
ness in the coming year. He could not say more than that, 
in his opinion, conditions were somewhat more favourable 
than they were a few months ago. With regard to the home 
market, he thought there was some prospe¢t that industry 
would find itself able to purchase electrical equipment in the 
near future more readily than had been possible during the 
last few years. The ability of industry in this country to 
incur expenditure of this nature depended to some extent 
upon taxation, and strong representation had been made by 
the Federated British Industries to urge on the Chancellor 
of the Exchequer the necessity of reducing taxation, particu- 
larly urging the discontinuance of the Corporation Profits 
Tax, which should be prevented at all costs from becoming 
established as part of the country’s fiscal system. They also 
looked for increasing business to the application of electricity 
for traction purposes, as also for domestic purposes, such as 
cooking and heating. Development of the latter could only come 
where an abundant and cheap power supply was available. 
There was considerable activity in the direction of develop- 
ments of power supply, and a perusal of some of the recently- 
issued balance sheets of power supply companies showed the 
good prospects that existed in that industry. A general sur- 
vey of the position in Great Britain indicated that electricity 
was not yet used to anything like the extent possible. He 
was told that in certain areas of America, corresponding to 
large cities and industrial areas in this country, the density 
of distribution of electricity could be taken as at least four 
times as great as here, and yet in these same areas saturation 
point did not appear to have been reached, as the use of 
electricity in those areas was extending at a rate considerably 
greater than here. Different opinions were held as to the 
causes for the relatively slow development in Great Britain. 
There was one fact which was, however, common ground, 
namely, that the production and distribution of cheap power 
would benefit the public, the professional consulting interests 
involved, and the supply authorities, as well as manufactur- 
ing interests. There was an organisation, called the Elec- 
trical Development Association, representative of all these 
interests, which was working to give greater publicity to the 
advantage of extended use of electricity. Coming to the 
export market, the Continental position remained very difficult 
on account of the continued unsettled political situation and 
complications of exchange, but in spite of this they had been 
able to secure a share of the business and to retain a position 
which would constitute a means of extending their operations 
in various Continental territories when conditions improved 
Export business was of great importance to the company and 
last year approximately half the business done came from 
abroad, but this result was largely attributable to the fact 
that the company obtained a very large single order from 
South Africa, which affected the figures. 
Business received from Australia had been good, and they 
felt that the company was now well established in that terri- 
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tory with its own direct representation. This was extended 
to New Zealand in 1921 with good results, and they had in 
their works that day under construction important work for 
the New Zealand Government. 

General business in South Africa had been on the whole 
slack during the last year. The outlook in South Africa 
appeared brighter to-day and they hoped for better results. 

As regarded India, the unsettled conditions had affected the 
volume of business received from that territory, but the com- 
pany’s position and reputation were well established in that 
country and now that there were indications that the position 
was becoming settled, they confidently looked forward to 
obtaining a good share of the orders placed there. Steps 
had been taken in accordance with the company’s policy to 
establish its own representation in the Argentine,’ in Brazil, 
as also in the Far Kast, with a view to building up export 
business, in order to ensure, by the balancing ettect of work 
received from various territories, a steady manufacturing load 
at Trafford Park. 

Since the last general meeting the company had taken an 
active interest in the formation of the british Broadcasting 
Co., and had loaned its wireless. plant at Manchester to that 
company as a temporary station for use pending the erection 
of a permanent station. The company was actively engaged 
in the manufacture and sale of -receiving apparatus, and 
the directors looked forward to considerable expansion in that 
direction as broadcasting stations were opened in different 
parts of the country. 

The speaker, in conclusion, referred to the company’s re- 
search activities. 

At the annual meeting, held on March 

British 27th, Mr. A. W.Tait said that the net profit 
Aluminium amounted to £229,235, as compared with 
Co., Ltd. £221,506 in the previous year. ‘The trading 
profit was £195,231, as against £183,041, an 

increase of approximately £12,000. The increase, though small, 
was satisfactory, considering the very difficult times through 
which they had passed. They started the year with the 
demand for the metal at a low point, and their aluminium 
works in Norway and one of their alumina works in this 
country were still closed down. The position began to im- 
prove somewhat, the alumina works were restarted early in 
the year, and in May they were able to reopen their works 
at Vigelands, Norway. As the demand continued, the output 
at the works in Scotland and at Vigelands. was gradually 
increased, and it was brought up to full production in the 
autumn of last year. The small aluminium works at Stang- 
tiord, Nerway, were put into operation in January of this 
year. The trading conditions during the whole period had 
been entirely abnormal, and, owing to the competition of 
other producers, prices were low not only for ingots, but also 
tor manufactured metal. In the sheet trade competition had 
been very keen in this country and also in the Hast, par- 
ticularly in India, from the German rolling firms, owing to 
the depreciated.German currency. In a great measure they 
were at present unable to compete in Continental markets 
owing to exchange and other restrictions. Since the beginning 
of this year the demand had strengthened, however, and all 
the works of the company were on full production, but the 
principal contracts which had been taken showed no material 
improvement in price over that ruling in the previous year. 
‘there was at the moment a shortage of metal tor immediate 
delivery, but whether that would continue depended in a 
large measure upon whether the present activity in the motor 
trade, particularly in America, would continue throughout 
the whole year. ‘he situation at present was a fairly healthy 
one so far as the industry was concerned, because the heavy 
stocks of Government metal had now been absorbed, and the 
stocks held in the various countries of the world might be 
regarded as normal stocks required to meet the usual demands 
of trade. Another satisfactory feature of the position was 
that the increase in productive capacity created during the 
war was being gradually absorbed. While the motor industry 
was undoubtedly the largest consumer of the metal, the in- 
crease of consumption in the electrical and other industries 
was satisfactory. In the electrical field there was a growing 
demand not only for transmission cables, but also in connec- 
tion with switchgear and other apparatus. The development 
of the use in various industries in consequence of the discovery 
of new and suitable alloys was another encouraging prospect 
which should in time considerably increase the demand for 
the metal. So far as costs were concerned, those were very 
high at the commencement of the year under review, in conse- 
quence of the restricted production and the high gy ruling 
for. materials and labour. He hoped they would be able to 
make further reductions in the course of the present year, 
but he was afraid these could only be small in comparison, 
because it looked as if there would be very little, if any, 
reduction for some time in the rates now ruling for basic raw 
materials and for labour. In consequence of the improvement 
in the position, the directors had taken an interest in a com- 
pany owning two fully-equipped factories in Norway which, 
owing to the depression in trade, had been shut down for 
some time. The Lochaber water-power scheme, for which the 
company obtained an Act of Parliament in July, 1921, had 
not so far been proceeded with, owing to the conditions ruling 
in the industry, and also to the high costs of labour and 
material. They were, however, constantly studying the posi- 


tion, and, when the board was satisfied that the time had 
arrived when the work should be commenced and arrange- 
ments could be made for the financing of the scheme, it 
would proceed with its gradual development. Nothing further 
had been done with regard to the Orsiéres power scheme, and, 
in ‘View of the conditions ruling on the Continent, which 
seemed likely to remain for some considerable period of time, 
they might consider it advisable to sell their interest in that 
scheme, should they be able to obtain a satisfactory price. 
‘The chairman proceeded to discuss the accounts, mentioning, 
among other points, that their stocks of metal, raw materials, 
and stores stood at £247,967, as against £399,322. The reduc- 
tion of approximately £150,000 was caused largely by the 
reduction im their metal stocks due to the improvement in 
demand in the latter part of the year. The speaker concluded 
by remarking that the accounts showed that the company 
was in a strong financial position, and had come through the 
period of depression without any undue strain, and the results 
of the year were, therefore, not unsatisfactory. ‘The position 
since the beginning of the current year had materially im- 
proved so far as demand was concerned, but the improvement 
in prices obtained was so far small. Should conditions remain 
as they were at present, he had every reason to hope that 
they might be able to submit accounts showing a reasonable 
improvement. The conditions were abnormal, however, and 
were, in consequence, subject to quick change. It would, 
therefore, not be prudent to attempt any more definite 
forecast. 


Mr. James Taylor presided at the annual 

British meeting, held at Liverpool on March 26th, 
Insulated and and, after referring to the loss sustained 
Helsby Cables, by the company by the death of Mr. G. 
Ltd. Crosland Taylor, he said that the profit for 

the year was £346,617, against £502,524 for 

1921, a decrease of £155,907. There was, however, for 1921, an 
increase, compared with 1920, of £161,811. The profits for 
1922 were therefore £5,904 more than for 1920. The profits 
for 1914 were £277,428. Under all the difficult circumstances 
of the year they had reason to be satisfied with the actual 
results.obtained. So far as 1923 had gone, things looked better 
than they did last year, in the sense that they had more work 
on the order book than at this date last year. There had 
indeed been what one might almost term a small “* spurt ”’ 
in the trade, but whether it would continue throughout the 
year, or decline, was one of the things that it was quite 
impossible to foretell with any degree of certainty. Their 
engineering and contracting department was fairly busy 
throughout 1922, and the present prospects suggested that 
during 1923 they would be quite busy. There were further 
contracts which they had good reason to believe would later 
appear on the order book. The very large contract of over 
£700,000 that they had for the electrification of the Melbourne 
railways had now been completed. A large contract of a 
similar nature had also been obtained in connection with the 
electrification of the State railways of South Africa, and at 
present they were busily engaged upon the work. They had 
been fairly busy in the accessory departments, and, as a conse- 
quence of a large capital expenditure two years ago, they were 
in a strong position to meet the requirements of the trade 
as it improved. Although the output of their wire mill was 
naturally less than in the previous year, very large quantities 
of copper wire were manufactured. It was recently computed 
that the length of finished copper wire produced averaged be- 
tween 5,000 and 6,000 miles per day. After prolonged inquiry 
and investigation they had considered that it would be well 
to enter the electric lamp business, and with this object in 
view a separate company was acquired, managed by the B.I. 
directors and staff, at no additional cost. The existing agencies 
of the company had been utilised for the purpose of the sale 
and distribution of the products of this factory. In the 
prosecution of this new business they had had to meet with 
some problems and difficulties, but they were so far satisfied 
with the progress which had been made. If the shareholders 
would buy and use only * British Union "’ lamps they would 
be doing something to forward the business of the company. 
The Indian cable company was for them a new investment 
and a new departure. It was well known that for some time 
there had been an agitation in India for a protective tariff 
on British goods imported into that country, and in. the opinion 
of the board the best way to meet these conditions was to 
start the manufacture of certain of their specialities in India 
itself. The directors availed themselves of an opportunity 
which presented itself to purchase a controlling interest in an 
Indian cable factory in course of construction, and to acquire 
certain agreements, on terms which they considered satisfac- 
tory. and the works were approaching completion. The 
speaker proceeded to discuss various items in the accounts. 
Last year they had a decrease under the heading of stock and 
work in progress of £404,290, as against a further decrease 
for this year of £316,627, which was accounted for by the fact 
that they were doing a smaller volume of business than - 
viously, and that the prices of raw material had declined 
during the year. The item of sundry debtors was £223,953 
less than that for 1921, owing to the smaller volume of business 
done. The chairman went on to refer to the company’s 
investments, and with regard to the Automatic Telephone 
Manufacturing Co., he said that in spite of a difficult year, the 
results were likely to show some improvement on those of last 
year. A year ago he foreshadowed that the year 1922 would 
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be a difficult one, and for that reason the board adopted the 
policy of increasing the carry forward. ‘The difficult conditions 
then prevailing still existed, and for that reason it was felt 
that the policy of consolidating the financial position of the 
company should be maintained in order the better to meet 
any conditions of bad trade that might arise. In conclusion, 
Mr. Taylor’ thanked the staff for their services, making special 
mention of the general manager, Mr. Sinclair, Messrs. Nisbett, 
Brotherton, and Bates, and the secretary, Mr. Kerfoot. 
The annual meeting was held on March 
Notting Hill 22nd. In moving the adoption of the report 
Electric Light- and accounts (ELec. Rev., March 16th), the 
ing Co., Ltd. chairman (Mr. A. E. Franklin) said that 
the lower cost of production fully justified 
the policy of the committee of management of the Wood Lane 
works in putting in up-to-date machinery in the place of that 
originally installed. During 1922 the whole of the demand was 
met by modern and economical plant and the working cost 
per kWh compared favourably with that of other London 
stations with a much larger output. Since 1915 the coal con- 
sumption per kWh had fallen from 4 lb. to 24 lb. The com- 
mittee: was still pursuing the same policy and a further 
3,000-kW set had been delivered and was being erected. Re- 
ferring to the’ company’s contributions to the Kensington and 
Notting Hill joint debenture stock sinking funds, the chairman 
said that these had been arranged on such a basis that the 
whole of the debenture stock would be redeemed by 1931, and 
would leave as a surplus for division between the companies 
the value of the works themselves. Mr. Franklin pointed out 
that on the capital (£341,820) only £13,455, or 4 per cent., (free 
of tax) was being paid. The total revenue, including rates 
and taxes, was equivalent to 8 per cent., free of tax. He con- 
cluded with a reference to the proposals for the re-organisa- 
tion of London’s electricity supply. : 
A resolution of regret at the death of Mr. J. T. Jervis, one of 
the founders of the company, was passed. 
The annual meeting was held on March 
Midland Electric 26th. Mr. James Taylor, J.P. (chairman), 
Corporation who presided, said that the connected load 
for Power had increased by 5,000 h.p., and although 
Distribution. the total revenue had decreased, the net 
profit was greater owing to considerable 
reductions in working costs. Dealing with the distribution of 
the profit (which was set out in our last issue) the chairman 
said that the writing-off of commission and expenses of deben- 
ture issues, &c., left only tangible assets on that side of the 
balance sheet. The rates charged to manufacturers were again 
reduced during the year and a further reduction was to be put 
into force as from April Ist. This should result in greatly 
increased business. 
From the summaries of the report for 
London Electric 1922, as published in the financial Press, 
Wire Company it appears that the company was affected by 
and Smiths, the depression, but there are now distinct 
Ltd. indications of an improvement in trade. 
Some small additions have been made to 
plant and machinery, and the usual provision has been made 
for depreciation. Provision has also been made for all taxa- 
tion claims to December 31st. The accounts show a balance 
on profit and loss of £64,431, and £44,546 was brought for- 
ward. The directors recommend a final dividend on the or- 
dinary shares of 64 per cent., less tax, making 7} per cent. for 
the year, carrying forward £30,671. 
The directors report. that the connected 
Bromley (Kent) load increased during the year from 5,726 
Electric Light to 6,073 kW. To provide for the utilisa- 
and Power Co., tion of the electricity supplied in bulk by 
Ltd. the West Kent Electric Co., Ltd., and for 
the change-over to a.c. in a portion of the 
area, additional machinery has been installed at a cost of 
about £15,000. The expenditure has been provided from the 
general reserve fund, and has been capitalised by the issue 
of bonus shares. The gross profit rose from £17,575 to £24,637. 
After the payment of debenture interest, trustees’ fees, &e., 
making provision for income tax and depreciation, and adding 
£887 brought forward, there is a balance of £12,207. A divi- 
dend of 6 per cent., free of tax (making 10 per cent. for the 
year), is recommended; and it is proposed to place £2,500 to 
reserve, and carry the balance of £707 forward. Meeting: 
April 9th. 
In moving the adoption of the annual re- 
Clyde Valley port and_= statement of accounts, Mr. 
Electrical | Charles Ker, C.A., deputy-chairman, who 
Power Co. presided at the annual meeting in Glas- 
gow, on March 2th, stated that although 
the proceeds of sales had fallen £144,000, that did not repre- 
sent a diminished output. The company had actually sold 
more energy in 1922 than in the previous year, the respective 
figures being 108,600,000 kWh as against 102,000,000 kWh. 
That progress, in spite of the bad trade, accentuated by the 
engineers’ strike and the state of the shipyards and ironworks 
during the past year, was a strong point for the company. The 
average prive received per kWh was 1.1d.. compared with an 
average of 2d. per kWh received by the. Corporation of Glas- 
gow. Special reference was made to the application by the 
Corporation of the city for power to supply electricity in the 
company’s area. That application, of course, would be op- 


posed. The company had received Parliamentary sanction for 
supplying electricity in a wide but well-defined field in the 
West of Scotland. The Corporation, for reasons best known 
to itself, was trying to enlarge its boundaries in all directions. 
With that, however, the company had no concern, but when 
it sought to infringe their statutory rights they were entitled 
to say, as they had said, that while they were anxious to live 
at peace with the Corporation, and would welcome harmoni- 
ous working, they would no more permit the Corporation to 
invade their area than the Corporation would permit them to 
come into Glasgow and share the valuable lighting load in the 
city area. Concluding, he remarked that additional capital 
would be required, because, like all healthy organisms, the 
company was growing. . 
Mr. W. Negus presiding at the annual 
A. sere one meeting, held at Newcastle-onél'yne on 
Peni March 28th, said that owing to the com- 
pletion of several large contracts the sales were 11 per cent. 
higher last year than in 1921, and the increased profit was 
due to this and savings in production charges. With refer- 
ence to some extensions which they proposed to make, he 
pointed out that the position had changed, and buyers were 
now asking for much quicker deliveries, and in order to meet 
this, and maintain their high position, they intended to erect 
additional workshops on land acquired two years ago. There 
had been much nervousness on the part of buyers in placing 
orders, but this now appeared to be passing away, and the 
orders during the past three months showed a considerable 
improvement, which, he thought, would continue. There 
was considerable scope for the development of the uses of 
electricity, and he felt sure that that company would take a 
large part in those developments. The report was adopted. 


The aunual general meeting was held on 
Newcastle-on- March 27th. Mr. R. P. Sloan, managing 
Tyne Electric director, presiding. 
Supply Co., Ltd. The chairman, in moving the adoption 

9a of the report, said that their improved 
position was due to certain reductions of costs, and increased 
business. While their output was materially better than in 
1921, it was in fact 3 per cent. less than in 1920. One of 
the most important sections of their business, i.e., power 
supply to engineers and shipbuilders, was mainly responsible 
for the reduction. The consumption of electricity by these 
industries in 1922 was 27 per cent. less than in 1920, and 
8 per cent. less than in 1921. 

Although there had been reductions in expenses generally, 
there was one item of cost which showed a substantial in- 
crease, that was rates. These amounted to £69,601 last year, 
and exceeded the 1921 figure by over £11,000. The profit for 
the year, £513,263, represented an increase of £166,045, com- 
pared with 1921, and an increase of £120,620 more than 1920. 

Speaking of the future, the chairman said there was evi- 
dence of an improvement in trade in the districts served by 
the company. Supplies to collieries had for some time been 
increasing steadily, and there appeared to be more activity in 
the iron and steel trades, which were important factors on 
the North-East Coast. The ship-building and engineering in- 
dustries were still in a depressed state, but there was good 
reason to believe that those industries had entered upon the 
present year under more favourable conditions than prevailed 
though the year that had just closed. It was gratifying that 
during the unparalleled period of trade depression they had 
steadily increased the connections to their system, as those 
connections represented potential business from which they 
would reap immediate benefit as soon as trade began to im- 
prove. 

The domestic supply was developing very satisfactorily. 
Apart from the increased use of electricity for lighting pur- 
poses, there was now a substantial and increasing demand for 
electric cooking and heating supplies, and they looked forward 
to this forming a very important branch of their business. 
They had over 12,000 kW of heating and cooking apparatus 
connected to their system, and bearing in mind that the ap- 
plication of electricity for heating and cooking purposes was 
a comparatively recent development, he thought that this was 
satisfactory evidence of its reliability and economy in use. 
What they had to look forward to in order to bring about 
any substantial improvement in their position was a return 
to normal trade conditions, and this depended very largely 
upon some satisfactory solution being evolved of the present 
political situation in Europe as well as upon industrial peace 
at home. 

Their output up to the end of February this year repre- 
sented a considerable improvement as compared with the 
corresponding period in 1922, being 8 per cent. better, and 
they might reasonably expect to maintain this improvement 
throughout the year with beneficial results to their profits, if 
no further trade disputes were experienced. Over 77,000 ad- 
ditional h.p. had been connected during 1920 and 1921, and 
during the year under review they had added a further 33,713 
h.p.; the figures included connections to the system of the 
Cleveland companies. The effect of that innovation was to 
increase the connections to a grand total of 527,893 h.p. 
During a year when their output was very disappointing, and 
when they had to meet largely increased interest charges, 
they had been able substantially to increase their reserves, 
and to resume the payment of a dividend on their ordinary 
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shares, and as their rate of output showed a considerable im- 
provement, he felt they were fully justified in looking for- 
ward with confidence to a more prosperous future. 

Mr. A. Gemmell criticised the company’s affairs and its 
management, and said. he must vote against the report as 
a protest against the insufficient information given to the 
shareholders, but the report was adopted. 


The accounts for the year 1922 show a 

Folkestone total profit of £32,381 on the three under- 

Electricity takings. Adding a balance of £855 brought 
Supply Co., Ltd. forward and deducting interest on deben- 

ture stock and bank overdraft, and the 
dividend on the preference shares gives an available balance 
of £24,000. 1t is proposed to distribute this as follows: Depre- 
ciation fund, £11,502 (making a total of £78,174); réserve fund, 
£6,000 (which, with the profit on the sale of Government 
securities makes £18,779 contributed to the fund); income tax; 
directors’ fees; a dividend of 6 per cent., free of tax, making 
10 per cent. for the year; a balance of £1, 498 to be carried 
forward. 

Since the last meeting the board has obtained Orders author- 
ising a revision of prices, the effect of which has been to re- 
move the restriction upon the payment of dividends. An 
Extension Order incorporating Cheriton, Saltwood, Newington 
and Hawkinge in the company’s area has also been obtained. 
‘The extensions referred to in the last report have been com- 
pleted and further extensions are contemplated. The share- 
holders are to be asked at to-day’s meeting to sanction an 
increase in the directors’ remuneration. 

After providing for depreciation, deben- 

Lancashire ture and other interest, the loss for the year 

Dynamo and = 1922 amounts to £15,154. £5,237 brought 
Motor Co., Ltd. forward from last account, together with 

£23,530 transferred from the reserve 
account, gives a total of £28,767, leaving a disposable balance 
of £13,613. After paying the preference dividend, 54 per cent. 
per annum, less tax, and 6 per cent. dividend, free of tax, on 
the ordinary shares, directors’ fees of £700 are paid, leaving 
£487 to be carried forward. 

‘The past year has been one of great difficulty. The scarcity 
of orders named in the last report became accentuated through- 
out the year and the works were not occupied to half their 
capacity, so that the fixed charges could not be earned, whilst, 
to secure any orders at all, prices needed to be at or below 
cost.’ The company’s liabulity for excess profits dufy and 
income tax from 1917 to 1922 is not yet adjusted, but full pro- 
vision has been made to cover this. ** Having regard to the 
fact that during past years a large reserve has been built up, 
and the company’s finances warrant this course, the directors 
have decided to transfer the sum of £23,530 from the reserve 
account and to pay a dividend to the ordinary shareholders at 
the rate of 6 per cent., free of tax, for the full year.” 

According to an abstract of the report 
Philips’ Glow for 1922 of the directors of the N. V. 
Lamp Works, Philips’ Gloielampenfabrieken of Eind- 
hoven, the new factory building was com- 
pleted during the year and is now in full working. With an 
eye to the future and the maintenance of the company’s 
strong position in relation to competitors, the report states 
that it is proposed again not to touch the reserve fund of 
5,208,000 florins, and entirely to write off the extension 
finished last year, together with machinery, plant, &c., of a 
total value of 1,882,000 fl. Although foreign exchanges are still 
subject to great fluctuations and surprises are constantly tak- 
ing place in the different foreign markets, where protection of 
the national industry is more and more in favour, the direc- 
tors still think they can look forward to the future with 
confidence, thanks to the continual provision made for large 
depreciation and to the strong position of the cash funds. The 
net profits amount to 2,659,000 fl. as compared with 
1,560,000 fl. in the previous year. After setting aside 700,000 fl. 
for additional depreciation, the directors recommend the pay- 
ment of a dividend at the rate of 11 per cent. on the ordinary 
shares, as in 1921, and 7 per cent. on the preference shares, 
as in the previous year. 





Stock Exchange Notices.— Application has been made to 
the committee to allow the following to be officially quoted.— 

Yorkshire Electric Power Co.—830,000 6 per cent. cumulative preference 
shares of £1 each, fully paid, Nos. 1 to 830,000; and £190,000 5} per cent. 
redeemable debenture stock. 

Dealings in the following have been specially allowed by 
the Committee under Rule 159 :— 

Scottish Power Co.—35,000 ordinary shares of £1 each, fully paid, Nos. 
125,001. to 160,000; and 50.000 8 per cent. cumulative preference shares of 
£1 each, fully paid, Nos. 200,000 to 250,000. 

French Cable Manufacturing.—Approval was given to the 
accounts for 1922 at the recent general meeting of the Société 
d’Exploitation des Cables Electriques du Cortallot. The net 
profits amotint to 1,064,000 fr., as compared with 1.095.000 fr. 
in 1921. The holders of deferred shares receive 724,000 fr. 
and the directors 163,000 fr.. while 75,900 fr. is being divided 
among the workmen and the balance placed to reserve and 
carried forward. 


Wood & Cairns, Ltd.—The directors recommend divi- 
dends of 74 per cent. on the nreference shares and 5 per cent. 
on the ordinary shares for 1922. 


Middleton Electric Traction Co,, Ltd.—Dividend of 5 per 
cent. per annum on the ordinary shares, carrying forward 
£2,073. 


Swansea Improvements & Tramroad Co.—<After placing 
£3,137 to reserve and paying a dividend of 6 per eent. on the 
ordinary shares, £4,078 is being carried forward. 








STOCKS AND SHARES. 


TUESDAY EVENING. 

Tue Stock Exchange returned from its Easter holiday like a 
viant refreshed. Markets were good, as the House broke up 
on Maunday Thursday; the strength became emphasised as 
buyers came into most parts of the Stock Exchange on Tues- 
day morning. Thanks to the fine weather which prevailed 
over the greater part of the time, the Underground Railway 
stocks and shares sprang into further favour. Expectation 
finds it hard to believe that the promised reorganisation of 
capital by the Underground Electric Railways of London, 
will be much longer delayed. This, which would bring nearer 
the prospect of dividends on the £10 and the shilling shares 
alike, accounts for the pronounced optimism that prevails in 
regard to the shares, while the income bonds have gone ahead 
to 97. Districts jumped to 56, making a gain of 5 points in 
less than a fortnight. The pre-ordinary stocks become daily 
more difficult to buy. 

At this season of the year, it is customary for the electricity 
supply market to develop a dulness that is attributed to the 
lengthening days and the approach of Summer Time. Quite 
an exception to the usual tradition is provided by the present 
Spring. Not only are prices higher than they have been for 
several years past, but there is an insistent demand for shares 
in the London companies. The ‘ banner " year for profits, 
as 1922 proved to be, is expected to be matched by the results 
of the current twelvemonth. With the likelihood of most of 
the companies falling into line in the matter of making their 
shares of £1 each, the important factor of greater market- 
ability is added to the pleasant picture. A little profit-taking 
goes on, but this simply serves to release shares for which 
there are ready buyers, and the market exhibits a continuance 
of robust strength. 

County of London ordinary have strengthened to 37s., and 
the new shares rose proportionately to 13s. premium. Metro- 
politans at 6§ are } better. South Londons, after their 
remarkable rises, eased off to 7}; Charing Cross at 103 gained 
the fraction. Oxford shares are better at 43. Provincial and 
suburban companies are doing well. ‘The Bromley (Kent) and 
the Folkestone companies declare dividends making 10 per 
cent. for the year. 

Amongst manufacturing shares, Metropolitan-Vickers Elec- 
trical ordinary are steady at 30s., and at the meeting last 
week, Major-General Sir Philip Nash, the chairman lately 
appointed, spoke with cautious optimism, dwelling more 
particularly upon the expectation of increasing home trade. 
The preference shares at 2§ are 1/16 better. General Electrics 
are a good market at 20s. 9d., the proprietors evidently being 
prepared for a humdrum report and willing, as in the case of 
Siemens, to await better times in the near future. Babcock 
and Wilcox strengthened to 33, with further rumours in the 
air as to the possibility of increased dividends, and an amal- 
gamation with another similar engineering firm, though the 
latter reports are to be received with considerable reserve. 
British Insulated at 2} are 1/16 higher; Edisons picked up a 
few pence. The London Electric Wire Co. and Smiths 
reports a net profit of £64,400 for the year, which is less than 
half that of the previous period, but the ordinary dividend 
remains at 7} per cent., this being achieved at the expense of 
the general reserve. A year ago, the latter received £50,000, 
but nothing is placed to the account this time, although a sub- 
stantial carry-forward is maintained. 

Cable stocks have practically thrown off the effect of the 
recent attack of wireless nerves. Eastern ordinary, Globes 
and Westerns are all harder. Marconis recovered to 2 9/16; 
the preference are better at 2}. There is also rather more 
activity in Canadian Marconis, where the price has stiffened 
to 10s. 9d. Broadcasting profits are held to be responsible 
for the attention which is being paid to Marconis, and the 
same cause is credited as being one cogent reason why people 
continue to buy General Electrics. Automatic Telephones 
rose to 18s. 3d.. while Internationals improved a trifle to 
14s. 6d. Other telephone shares are steady. 

The foreign group is very quiet. Brazilian Tractions are 
easier at 52. Mexico Tramways Common shares gained 
4 points at 38. No changes have occurred in British Electric 
Tractions or the London Tramway issues. Midland Counties 
Electric new shares, after being offered in the market at par, 
hardened to 3d. premium, and the new issues of the varions 
electricity sections are mostly’ a little better on the week. 
Rubber shares have also firmed up, on a trifling recovery in 
the price of the material, coupled with a further substantial 
reduction in the visible supplies. There is, however, no busi- 
ness doing in this market, although amongst industrials as a 
whole a very fair amount of activity prevails, 
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SHARE LIST OF ELECTRICAL COMPANIES. 


Home ELEcTRICITY COMPANIES. 


Dividend, Price | 
Nom, ————. April 3. Riseor Yield 
£ 1921, 1922. 1923. fall. p.c. 


Brompton Ordinary 1 122 12 36/6 +6d. £611 4 
Charing Cross Ordinary it 5 9 M4 108 + 618 38 
do. do. do. 44 Pref. 5 44 «(48 4s _ 675 
Chelsea wo — pon 5 6 10 8 _ 650 
City of London ... ses ain 1 4 «15 45/6 —vs 690 
do. do. 6 % Pref. ... 1 6 6 23/- -_ 5644 
County of London oh on 1 8 10 87/- +94. 5 8 1 
do. do. 6 % Pref. ... 1 6 6 1s aad 5644 
Edmundson’s Ordinary ... 3 Nil — 2k — Nil 
do. 6 % Pref. 5 12/- — 48 _ 613 4 
Kensington Ordinary 5 10 12 8} _ 6138 4 
London Electric ... fen i 8 4 1 dts _ 611 7 
do. do. 6 % Pref. ... 5 6 6 5a = 517 1 
Metropolitan ‘ian 5 7 8 68 +4 684 
do. 44 % Pref. 5 4h 43 45 _ § 91 
Neweastle-on-Tyne Ordinary . 1 Nil . 23 17/- — 219 10 
do. 5 % Pref. . 1 5 5 ue. — 670 
do. 7 % Pref. ... 1 7 7 23/6 _ 519 2 
Notting Hill, 6 per cent. Pref.... 10 6 6 9t _ 699 
North Met. Elec., 6 % Pref. 1 6 6 1 - 513 0 
Urban Ordinary ... a i 3 Nil — 14 - Nil 
do. 5 % Pref. ... 5 3a 43 _ 517 8 
St. James’ and Pall Mall 5 12 144 104 - 618 0 
South London 7 we 4 7 #10 7 —é 512 8 
South Metropolitan Pref. an 1 = 9 li — 5 1410 
Westminster Ordinary ... " 5 1 12 88 — 619 8 
Whitehall Elec. Invst., 74% Pt. 1 74 74h 18/9 - 8 00 
HomE RaAILs. 
Central London Ord. Assented Stock 4 70 - 14 2 


4 5 

Metropolitan iy, ee. ak ke 2 3 8670 +2 5 2 
do. District ... bani - 3 56 +24 5 7 
Underground Electric Ordinary 10 Nil Nil Sy + ¥e Nil 
do. .° “SP on 1 Nil Nil 9/6 - Nil 

do. do. Income Stock 4 5 97 +4 %381 


TELEGRAPHS AND TELEPHONES. 


Dividend. 

—_'——s 

1920. 1921. 
Anglo-Am. Tel. Pref. ... «. Stock 6 6 104 - 615 5 
do. a pam a 14 34/6 223 _ 6 11 10 

Chile Telephone ... ies “a 5 6 6 64 - 416 0 

Cuba Sub. Ord. ... on ow 10 7 7 1h = 968 

Eastern Extension &. a. ae 10 10 188 +} 6 810 

Eastern Tel. Ord.... eee «. Stock 10 «#10 1854 +1 6 710 

Globe Tel. and T. Ord. ... —_ 10 10 Ww 18} +4 697 

do. do. Pref.... ne 10 6 6 113 _ 5 6 8 

Great Northern Tel. _... am 10 24 «629 28% _— 716 0 

Indo-European ... ew ull 25 10 10 854 _ 710 

Marconi... ails 1 2% 2.5 + 517 0 

Oriental Telephone Ord. is 1 12 12 23 - 478 

United R. Plate Tel... pa 5 8 8 74 ~— % 68 

West India and Panama ons 10 Nil Nil 5/- - Nil 

Western Telegraph... ‘in 10 10 10 18} +4 % 97 

HOME AND FOREIGN TRAMs, &c, 

Anglo-Arg. Trams. First Pref. 5 53 ™ 3} _ 168 
do. do. 2nd Pref. 5 Nil 3% - 879 
do. do. 5% Deb. Stock 5 5 844 - 518 8 

British Electric Traction Ord. % q@- 744 - 6 010 
do. do. 6 % Pref. . 6 66 99 - 6138 

Brasil Tractions... eve 100 Nil Nil 52 —1 71310 

Brit. Columbia Elec. Rly. Pee. Stock 6 6 824 - 613 
do. do. Preferred od 5 98s/- Th _ 618 
do. do. Deferred a 8 124/- 894 _ 618 6 
do. do. Deb. ... e 4 43 18 - 5 8 3 

Lond. & Sub. Trac. 5 % Pref. 1 2) «Bh 11/- - 920 

London United Tram. Deb. ... Stock 4 4 644 - 640 

Mexico Tram.5% Bonds __... - Nil Nil 814 _ 628 
do. 6 % Bonds one —_ Nil Nil 614 _ Nil 

Mexican Light Common -- 100 Nil Nil 224 _ Nil 
do. Pref. .- oo me Nil Nil 524 _ Nil 
do. lst Bonds owe - Nil 6 664 — 711 3 

MANUFACTURING COMPANIES. 

Babcock & Wilcox .. «. 1 15 16 8 +8 454 

British Aluminium Ord. one 1 10 5 18/9 _ 6 16 

British Insulated Ord. ... eos 1 16 1b 23 +r 630 

Callenders... ove oes 1 1 16 2 - 615 4 
do. 64 te Ct os 1 64 «(64 1t* 5965 

Crompton Ord, ... ooo ove 1 10 5 16/3 _ 63 1 

Edison-Swan os "a0 1 10 Nil 4/3 +3d Nil 

do. do. 56% Deb. ... -. Stock 6 5 61 - 814 
Electric Construction ... ... 1 10 10 28/- - 7 210 
English Electric ... oie ion 1 8 5 179 - 512 8 

do. do. Pref. ... eco 1 6 6 18/6 - 699 

Gen. Elec. Pref. ... a 1 6h 6h = 22/8 - 5 16 10 
do. Ord. 1 10 5 20/9 +6d 416 5 

Henley eco 1 6 16 47/6 +64. 664 

do. 44 Pref. ene 5 44 «(48 43 - 5660 

India-Rubber on one on 1 » -— 18/9 - _ 

Met.-Vickerg Pref. ae 2 8 8 23 +e 66 4 

Siemens Ord. ene eco ose 1 10 10 * 29 —_ Nil 

Telegraph Con. ... .. «ww. 19 20 2 Wixd — 416 0 


* Dividends paid free of Income Tax. 


t New shares, 


MARKET QUOTATIONS FOR CHEMICALS 
AND METALS. 


Ir should be remembered, in making use of the figures appearing 
in the following list, that in some cases the prices are only general 
and they may vary according to quantities and other circumstances 














} , 
Price Fortnight's 
CHEMICALS, &c. | April 4th. Inc. or dec. 

a Acid, Oxalic ... one oan «» per Ib. 68d. 

a Ammoniac, Sal . .. perton | £60 

a Ammonia, Muriate (large crystal) ” | £51 

a Bisulphide of Carbon ae ” | a. 

@ Borax ... as one ee °° | £26 10s. 

a Copper Sulphate ose eo ooo - } £26 15s. pM 

@ Potash, Chlorate... pn e. per lb. 4d. to 44d. win 

a o Perchlorate = owe - 5d. 14d. dec. 

a@ Shellac ... +. per cwt. £18 lest 

° Sulphur, ‘Sublimed Flowers ove ” £9 
” Lump... om o £8 10s. 

rs Soda, Chlorate we oe «- per Ib. 8d. 

a ,, Crystals -< «. per ton £5 10s. 

a Sodium Bichromate, casks «. per lb. 44d. 

METALS, &c. | 
® Aluminium, Ingots ... on «. per ton £105 to £110 = 
e a - ne «. per lb. 1/9 to 2/6 ons 

4 Shee 1/6 to 2/- 

P Babbitt’s Metal a and ‘Anti-friction Metal— > 
Grade I am ene per ton net £208 £2)inc. 
Grade II ... exp ese ee £148 £line. 
Grade III » | £81 ~ 

c Brass (rolled metal 2" to 12” basis)" " per lb. 103d. eee 

c , Tubes (solid drawn) : 1/1 to 1/13 id. inc. 

c , Wire, basis ... ope ” | 11d. eee 

¢ Copper Tubes (soliddrawn) =. o 1/234. 3d. ime. 

c » Bars (best selected) «. per ton £106 on 

c » Sheet oe oe eve - £106 } on 

c Rod ... me a aa oe £106 - 

d =, (8lectrolytic) Bars oso oe £83 10s. ! pam 

d e a Sheets... oe £145 10s. | ow 

@ w * Wire Rods pat £93 10s. | 

d H.C. Wire per lb. llfsd. | 

f Ebonite Rod . wo on wes * 3/6 
» Shee “4 aa oe “ . 

a German Silver Wire on exo oe 2/6 ie 

h Gutta-percha, fine ... we Son a 5/6 aa 

A India-rubber, Para fine ... ye 1/34 aah dec. 

? Iron Pig (Cleveland Warrants) . per ton 92s. 6d. 

» Wire, galv. No. 8, P. - qual. oe £24 | ‘ 
g Lead, English Pig .. & £29 5/- | - dec. 

« Meremry «. per bot. £11 15s. to £12 we to 20/- dec. 

e Mica (in original cases) small ... per lb. 8d. to3/- 

eo w ~ medium... a 4/- to 8/- sais 

Ce w» ” large... a 10/- to 2u/- & up. nae 

p Phosphor B plain tings a | 1/2 | os 

Pp » drawn bars and rods ” 1/4 

Pp » rolled a ¢ & } eaaet = 1/34 ons 

Pp » Wire ... i 1/5 | 3d. dec. 

o Platinum = ooo ~. per oz. £23 } we 

d Silicium Bronze Wire =. «. per lb. 1/2 oe 

r Steel, Magnet,in bars ..  ... ” 10d. | ven 

2 Tin, Block (English) oo»  e- Derton | £2l4to £414 10s.| £5 dec. 

» Wire, Nos.1tol6 ... +. per lb. 3/5 | oe 
Quotations supplied by 

a G. Boor & Co. g& James & Seteapenee. 

b The British Aluminium Co., Ltd. ‘ Edward Till & Co. 

c Thos. Bolton & Sons, Ltd. i Bolling & co 


d Frederick Smith & Co. 

e F. Wiggins & Sons. 

f India-Rubber, Gutta-Percha and 
Telegraph Works Co., 


/ Richard Johnson & Nephew, Ltd. 
a P. Ormiston & Sons. 

@ Johnson, Matthey & Co., Ltd. 

p C. Clifford & Son, Ltd. 

r W. F. Dennis & Co. 








Belgian Water Power.—M. Paul Basiaux, writing ix 
Eclairage et Force Motrice upon the water power of Belgium, 
says that the Meuse has a difference of levels of 45 m. divided 
by 28 locks. In the neighbourhood of Liége the flow is about 
300 cu. m. per second on an average—it varies from 675 cu. m. 
in January to 88 cu. m. in August. Taking the lock at Coron- 
meuse (Liége) as an example, he shows that a fall of 2 m. 
would give an average power of 5,843 h.p., which he reduces 
to the conservative figure of 5,000 h.p. He then assumes 2) 
similar stages, and by this means calculates that an average 
total of 100,000 h.p. power would be available—or, as he says, 
70,000 kW in round figures. To utilise this he suggests groups 
of three 3,000-h.p. generators, equal in the aggregate to about 
130,000 kW, and he calculates that an annual output of 600 
million kWh could be obtained. The cost of such a scheme he 
puts at 1,500 fr. per kW installed, giving a total cost of about 
200 million fr. To arrive at the cost per kWh produced. he 
calculates 15 per cent..on the expenditure for interest, debt 
amortisation, &c., say 30 million francs, which, with an output 
of 600 million kWh, would amount to 5 centimes per kWh. 
As regards the regularisation of the power supply, M. Basiaux 
says that steam plant might be employed provisionally, but 
he suggests an eventual linking up with Switzerland. In the 
latter country water shortage is more prevalent in the winter, 
whereas in Belgium the opposite is the case. 


Explosives in Mines Research Committee.—Lieut.-Colonel 
G. R. Lane-Fox, Secretary for Mines, Tee that 
he has appointed Sir Frederick L. Nathan, K.B. E., Mr. J. D. 
Morgan, Mr. W. Rintoul, and Prof. R. V. Wheeler to be a 
sub-committee of the Explosives i in Mines Research Ocinmittee 
to investigate the means employed for firing explosives.— 
Evéning News. 
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WHITLEYISM AND THE E.P.€.A. DISPUTE. 


By W. H. 


“The whole chance of the success of Industrial 
Councils lies in the way in which they are worked. 
lf the aim is mutual co-operation and joint effort, 
and that aim is continually kept in sight.and broadly 
interpreted, an industry in one way or another may 
be improved by the existence of a Council. If the 
Council is used to maintain two camps... . then 
ultimate disintegration will ensue, and possibly a 
worse position than before the advent of a Council.”’ 


The above is a pregnant observation by Lord Askwith 
in his book on ‘‘ Industrial Problems and Disputes,’’ 
and is not without application in its general gist to the 
pending difference between the Electrical Power Engi- 
neers’ Association and the employers’ side of the 
National Joint Board. A crisis arose in December, 1922, 
on the National Joint Board, in consequence of two 
agreements which had been entered into between the 
Electrical Power Engineers’ Association and the Muni- 
cipal Employees’ Association, and the National Amal- 
gamated Union of Enginemen, Firemen, Mechanics, 
Motormen and Electrical Workers in August, 1922, 
and which were specifically brought to the notice 
of the employers’ side of the National Board in 
November, 1922. The latter considered these agree- 
ments to be not in accordance with the arrange- 
ment of keeping negotiations and agreements with 
the executive staff separate and apart from those 
with the manual staff, and also to be subversive of 
discipline. A deadlock ensued, and the National Joint 
Board ceased to function, though it cannot be said to 
have dissolved or ceased to exist. A local authority, 
that is to say the Halifax Corporation, which was repre- 
sented on the employers’ side of the National Joint 
Board, and thus formed part of it, took in February 
independent action and gave its power engineers the 
alternative of employment under stated conditions in- 
volving considerable reductions, or of discharge, and 
carried this out. It thus practically made the decree 
absolute in its divorce from the National Joint Board. 
And the National Executive of the Electrical Power 
Engineers’ Association, by securing a ballot mandate 
for whatever steps might be necessary, to the extent of 
taking ‘‘ national drastic action in order to ensure the 
continued operation of the National Joint Board 
salary schedule and conditions, the provision of adequate 
machinery for giving effect to the decisions of the 
National Joint Board, and to secure the reinstatement 
of their members at Halifax,’’ rightly or wrongly added 
a factor to the general position which was already con- 
ducing to final disintegration of the National Joint 
Board. 

The question who is to blame for all of this is not an 
easy one to determine, and probably is incapable of 
being solved so as to fix absolutely and unequivocally the 
sole responsibility on either side of the Board as a whole. 
But it is difficult to see how the Halifax Corporation can 
escape its share. This body had already so long ago as 
October, 1922, practically filed its petition for divorce 
from the National Board, but in the following month 
agreed to postponement until January, 1923, pending 
settlement of the new schedule. Its action in Febru- 
ary, 1923, cannot have failed to embarrass its own, the 
employers’, side of the National Board, was a break- 
away from united action, and offered a lead to similar 
action by other electrical undertakings. If it had 
spread it would have been difficult to see how complete 
disintegration of the National Joint Board could have 
been prevented, with the conséquent position feared by 


STOKER, K.C. 


Lord Askwith. The temptations to local authorities to 
break away are in any case considerable owing to their 
peculiar and individual circumstances. Indeed, it was 
to meet some of these by making the schedules more 
elastic and better adapted to the varying conditions and 
circumstances of local authorities as regards their elec- 
trical staffs that the Joint National Board was in pro- 
gress of agreement on new schedules, when the unfor- 
tunate contretemps arose, on disclosure of the agree- 
ments made by the Electrical Power Engineers’ Associa- 
tion with the two unions of manual workers. Associa- 
tion on the National Joint Board, with other electrical 
undertakings, of the Corporations carrying on such 
undertakings is beset with difficulties, but is eminently 
desirable, as was recognised some few years back, when 
the first agreement was come to, and ensuing Award 
made covering the great bulk of the electrical under- 
takings of the country, municipal and otherwise. For 
this reason, if alone, disintegration of the National Joint 
Board is to be avoided. The question of the moment is 
how to prevent this. The storm, of course, rages round 
two points, the first being the position as regards Hali- 
fax, and the second the agreements with the manual 
workers’ Unions before referred to. Can Halifax 
logically rest on its fazt accompli, and at the same time 
continue its membership of the National Joint Board? 
Can the employers’ side of the National Joint Board 
accept the position of a continuance of the agreements 
made by the Electrical Power Engineers’ Association 
with the manual workers’ Unions? Can the Electrical 
Power Engineers’ Association without loss of prestige 
and breach of faith with the manual workers terminate 
these agreements! Are they looked upon by the manual 
workers’ Unions as vital to them, and are they in fact 
necessary, proper, or desirable, and of the essence of 
Whitleyism? These are in the main the questions which 
will have to be considered, and it is earnestly to be 
hoped that now the National Board, on the intervention 
of the Minister of Labour, is to resume its sittings, open 
minded discussion and negotiation will ensue between 
the parties, in the true spirit of Whitleyism, aided by 
the exercise of common sense. 

It may I think be assumed that both sides are true 
disciples ‘of Whitleyism, though their conception of it, 
as well as their. application of its principles may 
diverge. It will be useful therefore to recall the terms 
of reference to the Whitley Committee, and the text of 
its report, so far as applicable. The terms of reference 
t> the Committee, which was in fact the Sub-Committee 
on Relations between Employers and Employees of the 
Reconstruction Committee, were : — 

1. To make and consider suggestions for securing a 
permanent improvement in the relations be- 
tween employers and workmen ; 

2. To recommend means for securing that indus- 
trial conditions affecting the relations between 
employers and workmen shall be systematically 
reviewed by those concerned, with a view to 
improving conditions in the future. 

The Sub-Committee, after referring to general circum- 
stances, and after making appropriate observations, re- 
commended in paragraph 7 of its report that the 
Government should propose without delay to the various 
associations of employers and employed the formation of 
Joint Standing Industrial Councils in the several] in- 
dustries, where they did not already exist, composed of 
representatives of employers and employed, regard being 
paid to the various sections of the industry and the 
various classes of labour engaged. In paragraph 14, in 
recommending the establishment of District Councils 
and Works Committees, the Committee urged that the 
design should be a matter for agreement between the 
Trade Unions and Employers’ Associations concerned. 
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In paragraph 16, setting out questions which it was sug- 
gested that the National Councils should deal with or 
allocate to District Councils or Works Committees, there 
was recommended, amongst other things, the establish- 
ment of regular methods of negotiation for issues arising 
between employers and workpeople, with a view to the 
prevention of differences, and to their better adjustment 
when they appeared. I have selected here the main 
passages in the Whitley Report which appear to have 
application te the questions at issue in this case, and to 
the question whether the agreements made between the 
Electrical Power Engineers’ Association and the manual 
workers’ Unions are consistent or inconsistent with the 
objects intended to be attained by having a National 
Joint Board of employers and employed in the electrical 
power industry. It may be observed that the manual 
workers have. their own Joint Industrial Councils with 
the employers, and these were advisedly kept distinct. 
the name of .‘‘ Board ’’ instead of ‘‘ Council ’’ in the 
case of the power engineers being adopted presumably 
to emphasise distinction hetween the classes of workers 
concerned. This is one of the points of objection made 
by the employers’ side to the conclusion of the agree- 
ments in question. It seems possible that the Whitley 
Sub-Committee had not in mind workers of the class 
represented by the Electrical Power Engineers’ Associa- 
tion, the phrase in the terms of reference being ‘‘ work- 
men.’’ The principles of Whitleyism were afterwards 
extended to other classes of workers, a notable instance 
being the civil servants in the emplov of His Majesty. 
These are considerations which it will be well to bear in 
mind. The other point of objection raised by the em- 
ployers, as to the effect of thesé agreements on the dis- 
cipline of the manual workers, is one on which it is 
difficult to make any useful observations without some 
postulatory definition of the word ‘‘ discivline.’’ In 
the Army sense even. the word has several meanings. 
When the expression disciplined troops or forces is used. 
it is intended to signifv organisation and absolute 
coherence, and obedience in action to the orders of those 
in authoritv or command. Rut the commonly received 
understanding of the expression goes somewhat further. 
In the case of workmen. the enlarged construction is 


resented as opposed to the idea of freedom, and as con- 
ducing to tyranny, and to the prejudiced support of 
the harsh acts of minor officials, merely because of con- 
siderations of ‘‘ discipline,’ or the presumed effect of 
non-support. The agreements themselves have only 
been in existence for a very short time, their merits 
have not been tested, and although many of the ideas 
underlying and inspiring them were no doubt well 
considered, yet it is important that the whole subject 
should now be discussed calmly on the National Board. 
At the moment when they were first disclosed, feeling 
was acute, and a spirit on both sides was engendered 
which has now had time to cool down. If the parties 
approach the subject anew in the spirit which really 
normally animates both sides of the National Board, 
one cannot but think that a way out of the present 
impasse will be found. 

Before concluding this article it may be interesting 
to offer some observations on the address by Mr. 
John Murray, M.P., at a meeting of the Industrial 
League and Council at Caxfon Hall on March 14th. 
Mr. Murray referred to the fact that at the moment a 
considerable amount of reaction against Whitleyism 
existed among those who were its friends. It was 
possible that Whitleyism, which began in the free 
creative impulse and which as a voluntary idea had 
already achieved a great work, had now reached that 
critical point where it must enter on a new phase or 
fall back. The new phase was embodiment in laws. 
That is to say that legal recognition should be given to 
it, which of course means that its decisions or agree- 
ments should be enforceable. This appears to be one 
of the ultimate objectives of the Electrical Power Engi- 
neers’ Association, according to the terms of its man- 
date for drastic national action. It is also a point 
which appears to have been in the mind of the Whitley 
Sub-Committee, for paragraph 21 of its report contains 
the following :— 

** Tt appears to us that it may be desirable at some 
later stage for the State to give the sanction of law to 
agreements made by the Councils, but the initiative in 
this direction should come from the Councils them- 
selves.”’ 








THE “BROTHERHOOD-STILL” HEAVY OIL ENGINE. 


Tae well-known Still system, which enables heat from 
engines which would otherwise be wasted to be usefully 
employed, is used with great advantage in the ‘‘ Brotherhood- 
Still "’ heavy-oil engine made by Messrs. Peter Brotherhood, 
Ltd., of Peterborough. 

In the Still system the heat generated in an internal-com- 
bustion engine is recovered, carried away with the exhaust 
gases, and used to raise steam, which assists in driving the 
engine. The engine is started by burning oil fuel under a 
regenerator, steam being admitted directly to a steam chest 
by opening a stop valve. It is then admitted to the under- 
side of the piston by quick-action piston valves driven by the 
camshaft, in precisely the same manner as in a steam engine. 
When the engine is turning round the oil fuel is supplied by 
a solid injection pump to the fuel injection valve. The ex- 
haust gases are led to the regenerator, where their heat is 
absorbed in the generation of steam, and thence through a 
feed-water heater to the exhaust outlet and atmosphere. The 
water-jackets form a thermo-circulating system in parallel 
with the regenerator, so that the temperature in the jackets 
is constant and corresponds to the pressure of steam in the 
regenerator. By thus maintaining a relatively high tempera- 
ture in the jackets a much lower compression is required to 
ignite the fuel, as the air takes up heat from the hot walls and 
piston during the compression stroke. From the same 
cause, on the firing stroke the heat loss to the jackets is re- 
duced and the combustion efficiency correspondingly increased. 
The steam during admission and expansion is at a lower tem- 
perature than the enclosing walls and condensation in the 
cylinder, ‘the cause of the largest loss in a steam cylinder, is 
avoided. 

In the ‘‘ Brotherhood-Still ’’ engine the four-cycle solid in- 
jection principle has been adopted, so that no compressed air 
is required for fuel iniection or for starting the engine, and 
no scavenging blower is needed. The constant and relatively- 


high temperature of the cooling. water and the special thin 
construction of the cylinder walls does away with the trouble 
often caused by unequal expansion. The presence of steam 
in the cylinder greatly improves the condition of the liner 
surface, giving it a high polish, which reduces the wear of 
piston rings and the consumption of lubricating oil, conse- 
quently augmenting the efficiency of the engine. The top 
cylinder cover contains the air inlet, exhaust and fuel valves, 
while the bottom cover forms a distance piece between the 
liner and crank case, and carries the metallic packing gland 
for the piston rod and the steam and exhaust piston valves. 
The steam valves are operated from the half-speed camshaft, 
and are therefore arranged to open twice in each revolution 
of the camshaft. One camshaft is carried on each side of the 
engine. That on the back of the engine operates the com- 
bustion exhaust valves, and that on the front operates the 
combustion inlet valves, the two steam piston valves, and, if 
it be fitted, the fuel valve. The combustion inlet and exhaust 
valves are worked by cams and mushroom-headed push-rods, 
and the steam valves by eccentrics. All cams and eccentrics 
are enclosed and lukricated automatically. A rotary pump 
draws oil from the crank-case and discharges it through 4 
filter under pressure to the main bearings, crank pins, &c. 
The cylinders are fed by separate pump lubricators. The fuel 
oil is supplied to the cylinders by vertical constant-stroke 
pumps with variable discharge, which are driven by cams on 
a shaft geared direct to the crankshaft. 

The exhaust gases from the combustion cylinder are led to 
a specially-designed steam generator, through which the water 
from the jackets circulates. * After passing through the gene- 
rator the gases are led over a feed-water heater and thence to 
atmosphere. The steam from the generator passes through a 
stop valve to the steam admission valve chest. A close regu- 
lation of speed from no-load to over-load is ensured by a cen- 
trifugal governor controlling the admission of both oil and 
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steam. Means are provided for stopping the engine quickly 
if necessary, and for varying the speed. The steam from the 
steam cylinder can be led either to the atmosphere or to a 


- 








Ecce Rev 








Fic. 1.—Tue ‘“ BrotHersoop-Stitt ’’ Heavy O11 ENGINE. 


condenser. In the latter case the engines are arranged for 
compound working. 
It is claimed for the 


‘** Brotherhood-Still "’ engine that with 


fuel of a calorific value of not less than 18,000 B.th.u. per lb. 
the consumption is guaranteed not to exceed 0.36 Ib. per 
b.h.p.-hr. at full load, 0.37 lb. at three-quarter load, and 
0.39 lb. at half load. Driving electrical generators of good 
design the fuel consumption would not exceed 0.5 lb. per 
kWh. 

In addition to a normal overload capacity of 10 per cent. 
the power can be increased to at least 50 per cent. overload 
by the supply of additional steam. Large momentary over- 
loads can be carried without supplying steam from external 
sources. 

Two standard types are made, giving respectively a normal 
b.h.p. of 225 (max. 280), and 120 (max. 150). 

An engine of the two-cycle type, with single cylinder only, 

was tested by Capt. H. Riall Sankey, C.B. The engine was 
not arranged to utilise fully the exhaust gases and the h.p. 
steam cylinder was separate from the combustion cylinder, 
so that the working conditions were unfavourable as com- 
pared with those of a multi-cylinder self-contained engine. 
The results were as follows :— 

Full 2 ; 
Overload load. load. load. 
Thermal efficiency of ‘‘ ideal” 

engine per cent. 50 
Thermal efficiency of actual en- 

gine per cent. ... oe .. 9884 39.4 42.5 44.1 
Efficiency ratio 76.8 77.2 83.3 85.4 


Capt. Sankey gave in his report a further table of results 
to be expected from a three-cylinder engine when steam was 
used under normal conditions :— 

3 


Full 4 
Overload. load. load. load. 
Oil per effective h.p. (Ih. per hour) .364 353 .355 .855 
Thermal efficiency a effective h.p. 
(per cent.) ‘ ... 98.7 39.9 939.7 - $9.7 


Still engines of the iene type may confidently be ex- 
pected to show higher economy. Special attention is ca 
by the makers to the uniformly low fuel consumption and 
high thermal efficiency maintained over a wide range of power 
—from half-load to 25 per cent. overload. 


50.8 51 51.6 








HIGH-SPEED A SORRATORS. 


Discussion at Newcastle. 


Mr. J. Rosen read his paper_on the above subject (which 
was abstracted in our issue of February 23rd) at the Norta- 
Eastern CENTRE of the INSTITUTION oF Exectrical ENGINEERS, 
on February 26th, Mr. F. G. C. Baldwin being in the chair. 

Dr. W. THORNTON opened the discussion by congratulating 
the author—and the builders—on the remarkably low percent- 
age of break-downs reported. The author’s fig. 12, the oscillo- 

graph curve for the 18,750-kVA alternator, was one of the most 
interesting things in the paper, the best he had seen for a 
large machine. Probably the most prominent problem was 
how best to kill the rotor field after a short-circuit, or for 
any other purpose. One remedy which did not appear to 
have been tried was the use of a smal! buffer resistance between 
the rotor field and the exciter, the object being to prevent 
the voltage induced in the rotor circuit by the stator ampere 
turns from reaching the exciter terminals and so reversing its 
field. There was no need to break the exciter field instead 
of the rotor circuit. If the exciter field were connected, not 
to the terminals directly, but to a change-over switch, all that 
was necessary to kill the rotor field was to short-circuit the 
exciter field by throwing the switch over. 

Mr. H. W. Croruier said the remarkable reliability of the 
machines gave little hope of work for the switch-maker. He 
suggested that the author might in replying to the discussion 
give them some information that would assist in standardising 
practice with regard to the control of the field. 

Mr. J. W. Jackson referred'to the need for attention to 
be given to the core plates and the space bars; the former 
had a habit of shrinking after ‘‘ roasting.’’ The closed-circuit 
system of ventilation was not, he thought, appreciated as it 
ought to be. The necessity of the water used for cooling being 
rendered quite neutral so that no chemical action could be set 
up in the cooling system, was so important that it ought to be 
enlarged upon. It was imperative that field quenching should 
be done in the least possible time, for if the core plates were 
burned it meant entire reconstruction of the machine, and 
that was almost as bad as buying a new one. 

Mr. H. Paterson and Mr. J. H. Hotmes also spoke briefly. 





Discussion at Glasgow. 


Mr. J. Rosen also read his paper at the Scortisn CrEnTRE, 
on February 13th, when Mr. A. 8S. Hampton presided. 

Mr. C. W. MarsHatt quoted figures of alternator failures 
which had occurred in Glasgow, thus illustrating the stand- 


point of the user. Out of a total of 21 turbo-alternators 
installed in the city 16 had failed, or 76 per cent. Takin 
only machines of modern construction, the failures allocated 
to the different firms which had supplied the machines were :— 


Capacity of No. of No. of Percentage 

Sets, kW. Sets. Failures. Failures. 

A 6,000 25 
18,750 100 

B 6,000 50 
18,750 0 

Cc 6,000 100 

3,000 100 


Only serious failures were included in the above list, and 
the figures would appear to indicate that alternators were 
very unreliable, but that was, of course, not the case. The 
types of trouble which had occurred were as follows :— 

1.—Inability of windings to stand up to short circuits on 
the external system. 

2.—Slack cores due to flimsy end plates. 

3.—Defective arrangement of out-going leads between alter- 
nator and cable sealing bells. 

Mt ager circuit failures. 

5.—Rotor winding failures; these had all occurred in rotors 
of the laminated type, and ‘had not been of a very serious 
nature. 

Mr. D. T. Powett agreed that it was advantageous, instead 
of insulating stator bars with a hard material, to use a soft 
wrapping to take care of the relative movement between the 
mica and the copper. In that connection, he also suggested 
that drying out alternators might do a consideratle amount 
of harm, especially if carried out with direct current, which 
simply heated up the winding, but not the core, and allowed 
relative movement between the copper and the insulation to 
take place and very likely cause permanent damage. Short- 
circuiting the alternator and running it at something approach- 
ing full load current was probably a better method, but might 
also lead to trouble,:as the excitation was very small, and 
the heating was largely done through the copper. It was 
probably sufficient to run the machine unexcited for a good 
many hours and allow the windage to start the drying of the 
machine and thereafter, if it gave a reasonable insulation 
resistance, to gradually excite the machine, taking a consider- 
able number of hours to bring it up to full voltage. 

Mr. F. H. Waysatt said that while there would appear to 
be no real difficulty about gearing in connection with turbine 
drives in practice, there was no doubt that much trouble had 
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been encountered, due more to inexperience or faulty work- 
manship than to any other cause. However, gearing was a 
complication which any reasonable person would wish to avoid 
if he could. Regarding breakdowns in alternator stator wind- 
ings, with modern systems of protection faults were so 
quickly dealt with that only in an exceptional case did a fault 
of such a nature do serious damage. With regard to ventila- 
tion, he was in agreement with the author’s views. The 
instability of exciters seemed to be a subject which always 
troubled Messrs. Parsons, and he was glad to know the author 
held the opinion that the introduction of a main-field regu- 
lator was not essential because no power station engineer 
ever liked the complication. Regarding instability of excita- 
tion due to the low voltage of excitation owing to defective 
brush contact, he had known the mere contact of an attend- 
ant’s oily finger on slip rings or commutator to cause a serious 
interruption of the field circuit. 

Mr. A. E. McCot stated, in connection with voltage on the 
rotor under short-circuit conditions, that he had had some 
experience of this trouble in Glasgow in 1910. The end bells 
showed signs of arcing and pitting adjacent to the core, the 
actual separation distance being about 4 mm. The trouble 
was ultimately traced to external short circuits, and the 
obvious solution ‘was to bond the end bells rigidly to the core, 
which was suggested by Prof. Miles Walker in 1905. ‘To 
advocate separately-driven fans was a retrograde step even 
though they might account for a } per cent. increase in effici- 
ency. It was most unsatisfactory to have a large unit tem- 
porarily out of commission due to the failure of a small auxi- 
liary part. Where did the gain come in in water-cooling 
rotors? Rotor excitation formed a very small proportion of 
the total loss, and if there was any gain it appeared to be in 
the reduction in the quantity of air used. As this was only 7 
or 8 per cent. it did not seem to be any great gain in view 
of the additional complications entailed by providing water 
service. Mr. B. J. Lamme had described in a paper read before 
the American I.E.E., 11,000-volt alternators running on railway 
service with one pole grounded. They were equivalent to 
19,000-volt 3-phase alternators with the neutral point earthed. 
If the generating pressure could be raised to 19,000 volts as 
Mr. Lamme’s statement seemed to imply, the range of direct 
transmission could be increased without the use of trans- 
formers. 

Mr. E. Seppon pointed out that high-speed alternators with 
rotors of small diameter entailed more lengthy cores, and 
this would give rise to greater difficulty in balancing. There 
seemed to be a lack of information on the subject of balancing 
high-speed machines. He had had considerable trouble with 
the burning of the insulation on the end windings below the 


caps. It was obvious that the end cap required to be connected 
in a more mechanical fashion to the rotor body. He did 
not favour fans being separately driven as it was ridiculous to 
go on adding auxiliaries. One wanted a eelf-contained unit 
with its own exciter. 

Mr. A. P. Rosertson said that they would ultimately come 
to a closed air cooling system. In a close circuit there might 
not be enough oxygen to burn even the insulation, but sup- 
posing the insulation were burned, the copper and other 
metal parts might be saved. He had some experience of the 
instability of exciters. In the ordinary shunt-wound ex- 
citer, the time lag between the movement of the rheostat 
handle and the building up of the voltage was quite appre- 
ciable, and preparatory to synchronising it was very difficult 
to keep the voltage steady. To get over this difficulty it had 
been a common practice for many years in Glasgow to excite 
the field of the exciter by means of a battery, but a stable 
exciter that would also respond quickly to any movement of 
the rheostat would be very much better than having resistance 
in the main field circuit and would also eliminate the battery, 
which was a weak link in the chain. 

Prof. G. W. O. Howe had grave doubts whether the policy 
of installing a very small number of very large units, instead 
of a larger number of smaller units, was a wise one. Those in 
charge of power stations were a little bit tempted to emulate 
one another and were thus greatly reducing the real factor 
of safety of their stations. 

Mr. W. Ross also thought that the use of a separate fan 
was a retrograde step. The connection of the water cooler 
to the suction side of the pump seemed rather dangerous, as 
in the event of a tube splitting the pump might lose the 
water and serious damage might result before it was noticed. 
Some other method might be devised to prevent water reach- 
ing the alternator. 

Mr. J. Rosen, in reply, agreed with Mr. Marshall that ter- 
minals and leads were a source of trouble, and that they 
were not given the attention they should have. They had their 
own ideas on the use of motor-driven fans, and where care 
was taken it resulted in a reliable job. : 

Protective devices were certainly reliable, but he did not 
recommend that elaborate protective devices should be used 
for the alternator, and they hoped that the alternators were 
now about as reliable as the protective devices. Regarding 
the drying out of alternators, he, personally, did not like 
running on short circuit at full speed; to dry out at half speed 
or less was better both for the turbine and the alternator. 
Local eddy currents at full speed caused serious trouble. If 
Mr. McColl was thinking of installing a 20,000-volt machine, 
he was quite prepared to submit a design. 








ELECTRIC SHIP - PROPULSION. 


The Application of Electric Propulsion to Passenger Vessels. 


Amonast the papers read at the spring meeting of the Instrtv- 
TION OF NAVAL ARcuHITECTS at the Royal United Service Institu- 
tion, London, on March 2Ist, 22nd, and 28rd, the president 
(the Duke of Northumberland) being in the chair, was one 
on the above subject by Mr. W. L. R. Emmet, of the General 


Electric Co. (U.S.A.). In reading the paper, Mr. Bevis P. 
Coulson, Jr., who has been associated with the author and 
the American G.E.C., said, inter alia :— 

The paper is intended to show the possibilities of the turbo- 
electric drive in a type of ship to which it has never been 
applied—namely, a large passenger vessel—but before doing 
so some of its advantages in war-ships are reviewed. 

War-Ships.—tThe electrically-driven ships completed, or par- 
tially completed, for the American Navy include seven 30,000- 
h.p. and four 60,000-h.p. battleships, four 180,000-h.p. battle- 
cruisers, and one collier. As an example of the possible ex- 
pediency of electric drive to a type of warship in which geared 
turbines have their best and simplest application, consider a 
32-knot cruiser using 120,000 h.p. at full speed. If this ship 
were equipped for electric drive the machinery would weigh 
about 10 Ik. per h.p. more than a suitably geared turbine 
equipment. She would have four generating units; could 
run at about 29 knots with three of them, at 26 knots with 
two, and at 19 knots with one; and the steam consumption 
per horse-power at all these speeds would be very nearly the 
same. At 19 knots, with one generator and the motors ar- 
ranged to give the best turbine speed, the turbine efficiency 
would be actually better than at full speed because the tur- 
bine would be less congested. With snitable arrangements 
and voltage adjustment the efficiency of electrical transmis- 
sion would be as good at 19 knots as at full speed. One of the 
greatest advantages of the electric drive under these condi- 
tions would Ké that three of the four sets of auxiliaries used 
at full power would be shut down entirely. In a geared 
ship all the turbines and gears, with their auxiliary equip- 
ment would, at 19 knots, be operating at one-half speed and 
one-eighth load, 


With this low power and speed, a ship turbine designed for 
best adaptation to such work will use about 52 per cent. more 
steam per h.p. The gears will be at least 3 per cent. less 
efficient and, in most turbine-driven warships, the auxiliaries 
at such speeds add 25 per cent. to the water rate. Thus, with- 
out saving through the use of cruising turbines, we might 
expect to use 80 per cent. more steam. By the use of cruising 
turbines this might be reduced to 60 per cent. Assuming 50 
per cent. as the minimum difference, the electric ship will 
use for all purposes, at 19 knots with saturated 250-lb. steam, 
0.85 Ib. of oil per shaft h.p.-hour. A geared ship with similar 
merit in turbine design could not do better than 1.27 lb. of 
oil per shaft h.p.-hour. 

The difference of weight between the two equipments will 
be about 535 tons, and this at 19 knots will be compensated 
for in 3,600 miles of run; the comparison at lower speeds 
would be about similar. Such an electric ship could run at 
19 knots from England to the Falkland Islands and, starting 
with 2,300 tons of oil fuel, would have 200 tons left on arrival. 
A similar geared ship, filled to equal displacement by carrying 
2,835 tons of oil, could not reach, at this speed, within 700 
miles of the distance. 

These figures, which are conservative, show that such quali- 
ties as are afforded by the electric drive may have great mili- 
tary value, even in a light, high-speed ship where the weight 
increase of machinery might at first sight be thought prohibi- 
tive. 

The General Electric Co. has, under the author's direction, 
produced geared-turbine machinery for about 350 ships, aggre- 
gating over two million horse-power. 

While experience and elaborate tests show that geared tur- 
tines can probably be applied with success to almost any 
type of vessel, they involve more possibilities of trouble than 
has been generally supposed. An electrically-driven ship has 
shown, through its electrical instruments, in a heavy sea-way, 
a torque on propeller shafts more than three times as great 
as the normai full speed torque, Distortions of gear casings 
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have been large enough to indicate very large variation of 
strain distribution. Vibration is imparted to gears and through 
the inertia of the parts affects the evenness of engagement. 

Low-speed turbines are safer and easier to apply through 
gearing, but they are heavier, more complicated, and less 
efficient than high-speed turbines. 

Passenger Ship.—To illustrate the possibilities of electric 
drive in a large passenger ship a vessel like the Empress of 


stated in the paper that a 32-knot cruiser equipped with 
electric drive would weigh about 10 lt. per shaft h.p. more 
than a suitably geared turbine equipment. He himself esti- 
mated that extra weight to be nearer 15 |lb., but taking the 
10 lb. mentioned by the author, or say 15 per cent., the elec- 
tric transmission system would require to be not less than 15 
per cent. more economical than the geared installation at all 
speeds, including full speed, if an equally effective fighting 
vessel was to be realised. In the ex- 
treme, the requirements might call for 
the utmost speed continuously, and the 

















economy at this full speed must be kept 
well in view if the utmost efficiency was 
to be assured. The experience and in- 
vestigations of the British naval authori- 
ties went to show that the turbine, in 
association with gearing, could be made 
for all practical purposes just as effici- 
ent as in its application to electric gene- 
rators, if not more so. Indeed, in the 














Figs. 1 & 2.—Macuinery Lay-out, 24,500-H.p. PASSENGER SHIP. 


Canada has been taken. Figs. 1 and 2 show a possible ar- 
rangement of the electric machinery in such a ship. 

Fig. 3 shows the fuel rates for all purposes which should be 
given by such a ship when operating with two generators and 
with one. For purposes of comparison and verification of the 
claims made a curve drawn from test figures of the fuel ship 
Kamoi of the Japanese Navy is given in fig. 4 (a 9,000-h.p., 
15-knot ship, fig. 5, recently completed by the New York Ship- 
building Co., with machinery built by the General Electric 
Co.). The figures were obtained by test during her first 
voyage. The difference between the performances of the 
Kamoi and the larger ship is accounted for by the differ- 





Fic. 3. Fie. 4. 


ence in size of the generating units and by more advantageous 
auxiliary and feed heating arrangements. The results re- 
ported from the Kamoi are in good agreement with calcula- 
tions based upon factory test of her generating apparatus, and 
clearly indicate that the figures predicted for the larger ship 
are conservative. ° 

The curves in fig. 3 are based on steam at 245 lb. gauge at 
the throttle, 150 deg. superheat, and 28.5 in. vacuum. Most of 
the auxiliaries would be driven by two condensing turbine d.c. 
generating units, with a third as a spare. The excess steam 
needed for heating the boiler feed from 85 up to 220 deg. F. 
would be extracted from the main units at 10 lb. gauge pres- 
sure. At all loads it was assumed that sufficient steam would 
be taken direct from the boilers to evaporate 27 tons of fresh 
water per day, which requirement would need 200 lb. of oil 
per hour. The apparatus would include two generating units 
each having a capacity of 9,500 kW (weighing, without con- 
denser, 195,500 lb.) and two motors each of 12,250 s.h.p., 
weighing 236,000 lb. The combined weight of these parts with 
7 control equipment would be 911,400 lb., or 37.2 Ib. per 
s.h.p. 


Discussion. 


Enaineer Vice-ADMiIRAL Dixon, Naval Engineer-in-Chief, 
said that the subject had received the attention of the British 
Admiralty in 1906, when a specific design was prepared for 
one of the capital ships of the then current programme. 
Since that time the matter had been closely followed, but it 
had not been considered that the system promised sufficient 
advantage to warrant the change in any class of warship. 
Many far-reaching claims had not been substantiated after 
experience ; regarding the claim made for improved economy, 
on which the case put forward as regarded warships received 
its chief support, the tendency was to lose sight of the main 
purpose for which the vessel was designed, and to provide for 
fittings and devices which could be usefully employed only 
under peace conditions, and did not add to the value of the 
vessel as a fighting weapon under war conditions. Heavier 
machinery, or machinery requiring a greater space, led to a 
larger and thus slower ship, other things being the same, and 
this could only be discounted if the type of machinery allowed 
of full speed. That was an important distinction, speed being 
everything, i.e., the extent to which the lesser consumption 
of fuel would enable the weight of fuel carried to be reduced 
in proportion to the greater weight of machinery. It was 





re case of units of very high power, the 
| f [t | TT | BER geared drive permitted of the highest 


peripheral speeds which could conveni- 
ently be used in turbines and thus ob- 
tained the utmost economy without en- 
tailing any losses such as would occur 
in a high-power electric generator run at a_ suffici- 
ently high speed to suit the turbine. Electrical -trans- 
mission, he conceded, was more favourable without gear- 
ing. Regarding intermediate speeds, the author appeared to 
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Fic. 5.—Macurinery LaAy-out, s.s. ‘*‘ Kamot.”’ 


have chosen a most unhappy example of a geared installation 
in making his comparison. During by far the greater part 
of war vessel service, full speed must be available at very 
short notice, although the requirements of the moment might 
call for only a relatively low speed. Any deduction drawn 
on the basis of a portion of the plant being shut completely 
down, therefore, could not be extended to war conditions. A 
suitably geared turbine plant would be maintained in readiness 
for an instant increase of speed up to full speed by the simple 
operation of steam valves. Under those conditions, only when 
the output of the plant was reduced as low as 15 per cent. 
of full power need the turbine economy fall off by more than 
10 per cent. of that attained at full speed. This result was 
attained at all the intermediate speeds within the range of 
power, and was being realised in the later geared British in- 
stallations to-day. The deductions drawn as to the advantages 
of the electric system, therefore, were not substantiated on 
British warships. It had been concluded that, while there 
was a small saving at a few intermediate speeds, at low 
speeds under the best conditions, the economy would be in- 
ferior under war conditions. The electric system would re- 
quire an extra floor space of not less than 20 per cent. in com- 
parison with the geared drive, but it had been urged in ex- 
tenuation of the electric system that a very much greater sub- 
division of plant was possible and a greater latitude in the 
position of the propeller shaft line. In practical warship de- 
sign these advantages were more apparent than real. In the 
case of the 32-knot vessel the motors. owing to their large 
diameter would require to be placed well forward towards the 
mid-ship section, entailing, in effect, much the same arrange- 
mentof machinery and shafting as with the geared drive, unless 
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the speed of revolution of the propellers was arranged much in 
excess of that required in similar geared installations with an 
attendant falling off in the efficiency of propulsion. At pre- 
sent it did not appear that the advantage of electric trans- 
mission outweighed its disadvantages. 

Sir Tuomas Bett, K.B.E. (Messrs. John Brown & Co., Ltd.), 
thought the author was to be congratulated upon the courage 
of his firm in manufacturing in a wholesale manner geared 
turbines for ship propulsion to the extent of nearly two mil- 
lion horse-power at a time when no one besides Sir Charles 
Parsons and his colleagues had any really definite and ex- 
tended experience. He disagreed with the author’s statement 
that ‘‘ low-speed turbines are safer and easier to apply through 
gearing than high-speed turbines, but they are also heavier 
and more complicated and less efficient than high-speed tur- 
bines.”’ The single-reduction geared turbine installation was 
no heavier than the other, and it certainly was not more 
complicated. He regarded it as less efficient, and the question 
was how large one could make the main shaft in order to 
apply the single-reduction turbine. He did not question the 
figures of economy put forward in the paper with regard to 
geared turbines. ‘The same economies could be obtained with 
a Parsons geared turbine, but a better efficiency could be 
obtained than that shown by the author between the motors 
and the dynamo'and in the power needed for excitation. Ii, 
moreover, Diesel engines were installed for generating energy 
to drive the auxiliaries electrically, he believed the author’s 
final figures of economy could be surpassed. Therefore, he 
failed to see what advantage could be claimed for the author's 
electric system, which was heavier and more costly. Neither 
did he believe the author would, in reality, adopt a super- 
imposed turbine generator. It was not as roomy a design 
as that of the Kamoi, and it raised the centre of gravity, 
which, in many cases, might be a serious disadvantage when 
steaming at high power. 

Sir Eustace D’Eyncourt, Director of Naval Construction, 
said weight and space were of the utmost importance. The 
Washington Conference allowed them to carry any amount 
of fuel that could be got into the ship, the limiting tonnage 
being the weight of the ship without fuel. Therefore, the 
extra weight of the electric machinery was dead weight against 
the efficiency of the fighting qualities of the ship and would 
militate against its adoption. Indeed, it could not be admitted 
even if there was a great saving in space either in the bunkers 
or in the space occupied by the machinery; but so far from 
this being the case, the electrical system took up more space. 
In one design recently got out in this country the engineers 
had to encroach upon the magazine space, and that knocked 
the thing out altogether. In the geared system, he under- 
stood the loss of efficiency was only 2 per cent., and if in the 
electrical system it amounted to 8 or 10 per cent., as he under- 
stood it would do, then it would be necessary to have heavier 
turbines and more fuel, other things being equal. 

Mr. Witutt1AM McC.e.uanD, Director of Electrical Engineer- 
ing, Admiralty, said that about fifteen months ago he 
visited the works at Schenectady of the General Electric Co. 
and those of the Westinghouse Co. at Philadelphia and Pitts- 
burgh, and inspected the electrical equipment of American 
battleships and the 180,000-h.p. battle-cruisers referred to in 
the paper. He had discussed the matter in considerable 
detail with Mr. Emmet personally and with American Naval 
officers of the highest responsibility, and found nothing but 
the greatest enthusiasm for this class of drive. There were 
certainly no difficulties or troubles to compare with the extent 
of those discussed that morning in connection with the Hon. 
Sir Charles Parsons’s paper on ‘‘ Mechanical Gearing.’’ The 
reason why the number of failures of mechanical gearing in 
the Navy was comparatively small, whereas those in merchant 
ships were many, was that the merchant ship spent the 
greater part of its steaming life at or nearly full power, where- 
as Naval ships only operated at full power on exceptional 
occasions; in fact, a very small percentage of the Naval ship’s 
steaming life. Weight and space could hardly be discussed 
unless one had a specific case to deal with; he believed that 
an increase of weight and, in many cases, slightly additional 
space would be required. The net increase in weight on the 
American ships over that required for a geared drive must be 
negligible, otherwise presumably America would not continue 
to adopt the electric drive. 

The 52 per cent. more steam per h.p. of the geared turbine 
when running at half-speed and one-eighth load over that 
required for the electric drive was a big margin; did British 
manufacturers think it inaccurate? 

The author had assumed that in this country many of the 
advantages of the electric drive were accepted, as little empha- 
sis was laid on many of them which the speaker proceeded 
to enumerate. 

So far as reliability was concerned, the Americans had 
passed the experimental stage; in point of fact, increased re- 
liability over geared ships was possible owing to the plurality 
of units. The necessity for the immediate availability of full 
power in times of war apneared to he met equally by the 
electrically-driven and by the gear-driven ship. iets 

He had no doubt as to the future of the electric drive—in 
some ships by turbines and in others by Diesel engines. If 
the electric drive were fitted in one of two sister ships, he 


felt quite sure that the enterprise shown in the undertaking 
would be fully justified by the results obtained. 

In a published speech a representative of the Japanese 
Government, after the trial of the oil fuel ship Kamoi, said: 
**The Japanese Government had previously purchased their 
ships from Britain, but with the development of the electric 
drive they had gone to America and the trials of the Kamoi 
proved much beyond their expectations.” 

Marine engineers should co-operate with electrical designers 
and large manufacturers in solving the problem, not only of 
the main drive, but also of the almost equally important 
economical arrangement for auxiliaries. He did not say that 
electric propulsion should be adopted in every type of vessel 
regardless of the duties it had to perform, but suggested that 
the time had arrived when this form of drive should be given 
careful consideration, having regard, not only to first cost, but 
to efficiency in service and cost of upkeep and maintenance. 
Apart from naval ships, avoiding teeth, about which there was 
so much conflict of opinion, by adopting the “ air-gap”’ 
provided by the electric drive was a progressive policy that 
he was sure would not only result in the production of ships 
as reliable as, and probably more economical than any yet 
equipped, but in the eyes of foreign purchasers it would tend 
to retain for Britain the prestige she had always held with 
regard to her shipbuilding industry. 

Mr. S. V. Goopa.i, Royal Corps of Naval Constructors, said 
he also had been to America and had taken a trip in the New 
Mezico. The result was that he was all but convinced of the 
advantages of the electric drive. When he was in America 
the fuel consumption of the New Mezico class was guaranteed 
by the contractors under penalties at 0.98 lb. of oil per shaft 
h.p. per hour at full load and 1.20 lb. at 19 knots. Mr. Emmet, 
apparently, was now prepared to guarantee 0.85 lb., both at 
full power and 19 knots, and he was to be congratulated on this 
great advance. The author admitted that electrical was heavier 
than geared machinery. The electric propelling machinery 
of the Lexington class, however (the 180,000-h.p. ship), occu- 
pied space which allowed 14.2 shaft h.p. per sq. ft., which 
Was appreciably less than the ‘geared turbine installation of 
the Hood (of 150,000 shaft h.p.), but the machinery of the 
Lexington was very much more cramped than that in the 
Hood. Assuming this figure was the best that could be done, 
and supposing the Board of Admiralty had said that one of the 
recently-scrapped battle-cruisers was to have the same military 
characteristics, but must have electric propelling machinery 
instead of geared turbines, the ship would have been 50 per 
cent. longer and her light displacement would have been more 
than that of the scrapped ships by 3,500 tons, so that it would 
have been impossible to dock the ship at Portsmouth or 
Rosyth. Further, the extra cost of the ship—allowing a life 
of 20 years in both cases—would not ke justified by any saving 
in fuel consumption, even assuming the author’s excellent 
figures were correct. The New Mezico’s large ventilating 
trunks from the motors and generators terminated in the 
open at the weather deck. A battleship in action was pretty 
wet, and he did not contemplate with pleasure the possibility 
of water making its way down to the motors and generators. 
Again, he did not like the bare busbars in the engine-rooms, 
because if a splinter from the deck were to hit them there 
would be more trouble, whereas in the Tiger a splinter hit a 
steam pipe and did no damage at all. The American Navy 
Department, when struggling with the problem of providing 
steering gear to deal with machinery developing 180,000 h.p., 
realised that big reversing power had its disadvantages. As 
applied to merchant vessels the electric drive was a question 
of £s. d., but the acquaintance of the naval constructor with 
money was so slight that he could not speak with authority 
on that subject. 

Mr. B. P. Covtson, in replying on behalf of the author, 
claimed that reliability had been proved over the last ten 
years with the electric drive, both in warships and merchant 
vessels, and maintenance was small. There was no doubt 
that the electrical drive required more space for the machinery 
in some of the vessels, but he doubted whether that would be 
the case where the larger vessels were concerned; it was a 
question which could not be decided by generalisation. He 
pointed out that the General Electric Co., of America, and ite 
company in Great Britain, the B.T.H. Co., had a larger 
number of vessels fitted with the geared drive than any other 
system, and there had been no trouble with the reduction 
gears whatever. 








A Gas-Electric Locomotive.—According to the Johannes- 
burg Star tests have been carried out on a self-contained elec- 
trically-propelled locomotive, which employs the ‘ char” or 
ash from locomotive boxes which is at present thrown away. 


The char is treated in a suction-gas producer and the gas 
obtained is passed through a scrubber and supplied to two 
engines taken from ‘‘ Whippet ’’ tanks, which develop about 


30 h.p. each and drive dynamos which, in turn, supply power 
to two traction motors. The whole plant weighs about 
30 tons and a speed of 20 miles an hour has been reached. The 
locomotive is purely an experimental affair, built up from 
old units, and it is stated that the results obtained justify 
further trials with an improved construction. 
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THE MAINTENANCE OF VOLTAGE 


ON D.C. DISTRIBUTION SYSTEMS, 





Discussion at Birmingham. 

Mr. P. J. Rosinson’s paper on the above subject (an abstract 
of which appeared in our issue of February 9th, 1923) was 
read at the SourH-MIDLAND CENTRE of the INSTITUTION OF 
ELectricaL ENGINEERS on February 2lst, and the discussion 
aroused a good deal of locai enthusiasm, especially in view of 
the fact that the automatic sub-station arrangements as used 
in Birmingham are on the mercury-are rectifier principle, 
while the station in Liverpool 1s of the automatically-con- 
trolled rotary type, as described in the paper. __ 

Mr. W. E. Groves thought that the less auxiliary appa- 
ratus necessary the greater would be the range of application 
of automatic sub-stations from considerations of reliability as 
well as cost. The author neglected cable losses in making bis 
comparison, which was hardly fair to the automatic sub- 
station, as those losses must vary inversely with the money 
spent in copper. It must, therefore, be assumed that he had 
made sufficiently liberal allowance in his estimates to justify 
such losses being ignored. Boosting would be inadmissible, 
except for dealing with peaks of short duration, but it was 
bound up with the question of cable losses. In most large 
towns there was a zone where d.c. was the right system. 
A.c. distribution found favour in reducing the liability to 
faults, and its adaptability to transformation must always 
commend it, but the development of automatic converting or 
rectifying sub-stations would enable d.c. distribution to be 
extended into areas where it would otherwise be impractic- 
able, and thus increase the homogeneity of the supply system 
as a whole. 

Mr. R. A. CHattock agreed with the author generally on 
the principle that had been applied at Liverpool. He, how- 
ever, suggested some other points of view which would tend 
to simplify and cheapen the proposition. The author in 
stating that from 30 to 40 per cent. of the copper in long 1.p. 
feeders only was available owing to voltage drop, had surely 
overlooked the possibility of boosting at times of heavy load; 
by this means such feeders could be run up to from 70 to 
80 per cent. of their 1,000-ampere per sq. in. capacity. A.c. 
four-wire distribution was simpler and cheaper to install from 
a distribution point of view; it yas, however, not so good from 
the consumer’s point of view. There was no stand-by pos- 
sible, as with a battery in the case of d.c., and this was 
@ most serious limitation in a densely populated and business 
centre. Again, a.c. was not nearly so useful for small 
domestic motors, so he agreed that Liverpool was wise to 
discard that way of getting over its diffculties. Of the 
other three methods suggested, the laying of further d.c. 
feeders from the old or new centres was not justified when 
compared with automatically-controlled sub-stations which 
allowed the efficient use of plant in small units (the smaller 
the better) down to 50 or 100 kW, and that was where Mr. 
Chattock joined issue with the author. By adopting rotary 
converters for this purpose, he had introduced unnecessary 
complications. He was obliged to use units of plant of not 
less than 300 kW, owing to the high cost of the discrimina- 
ting and protective gear, which meant that he must employ 
a certain number of d.c. feeders to get his output distributed 
in his network, so that he could not quite approach the sim- 
plicity and cheapness of the a.c. system. 

If he had adopted the plain induction-motor-generator, he 
would have simplified the control very much, though the 
efficiency would not have been so good; this, however, would 
have been justified as such plant would only be cut in at 
times of heavy load, and this effect would not be felt to any 
great extent. 

In order to approach the a.c. system, smaller units of plant 
were required to be installed at more frequent intervals and 
to feed straight into the d.c. network. With a view to meet- 
ing this condition he had a 225-kW mercury arc rectifier of 
the Brown-Boveri steel-cylinder type installed across the outers 
of a d.c. network in the Harbourne sub-station for about 18 
months, and for the past twelve months it had been working 
absolutely automatically, the sub-station only being visited 


. about once a week when the apparatus was working alone in 


parallel with a storage battery. There were other British 
engineers, notably in Birmingham, who were not afraid of 
automatic control, and he was so satisfied with the behaviour 
of his rectifier that he had now installed two 25-kW automatic 
glass-bulb rectifiers of the Hewittic Electric Co.’s make across 
the two sides of another d.c. network, which were function- 
ing quite satisfactorily, and he was proposing to develop the 
supply to the outlying thinly populated districts in Birming- 
ham by means of this type of apparatus arranged for auto- 
matic operation, i.e., it would cut out if the e.h.p. supply 
failed, and cut in again when it was restored, faults on the 
d.c. network being controlled by fuses or circuit breakers, 
Such a system was directly comparable to an a.c. system, 
with the exception of the cost of the rectifier itself and a 
slightly larger sub-station building. 

Small sub-stations could be installed wherever required to 
maintain the pressure over the network, and at light-load 


times certain sub-stations could be arranged to cut out auto- 
matically. 

The controls necessary were quite simple, and far less in 
number than the formidable list of 41 controls set out by the 
author as being necessary to control a rotary converter. Mr. 
Rogers, their sub-station engineer, was largly responsible for 
developing the details of this automatic control gear. 

Mr. Rogers said that the engineer who purposed to equip 
such sub-stations must face risks and assess them at their 
proper value. The failure of a fuse (of which there must be 
many to protect the various automatic relays) rendered the 
plant inoperative, and might involve a serious failure of 
supply. The author claimed a distinct saving in the running 
costs, but in the case of the manually-operated sub-station 
the figure of £1,305 could be reduced. He estimated that 
the cost of the rotary converter and the automatic switch- 
gear was approximately £13.4 per kW, but automatic con- 
verting plant of the mercury-are rectifier type could be in- 
stalled for about £8.9 per kW. Referring to Mr. Chattock’s 
remarks on the automatic mercury rectifier sub-station which 
they had had in operation for the last 12 months, the speaker 
described the operation of this gear by means of a lantern 
slide. The arrangement was comparatively simple and in- 
volved the use of only 14 relays. 

Mr. Forrest said that the rotary converter was the most 
difficult of all sub-station converting units to adapt for auto- 
matic control, but it was a highly efficient machine. If, 
however, the running hours were short, then a less efficient 
machine (which would require cheaper automatic equipment 
for controlling it) would be preferable. If the rotary converter 
was a reactance-controlled machine, the voltage being varied by 
variation of the field current, then power factor would become 
rather serious, as the author stated that the machine was 
put into service when the voltage of the d.c. network was 
low, and this' might coincide with a time when the voltage 
of the a.c. supply to the sub-station was higher than normal. 
The field current of the rotary under such conditions would 
be reduced very considerably, and the machine might have 
a much worse power factor than the ordinary induction motor. 
The highly ingenious arrangement of automatic relays, be- 
cause of their complexity, would induce engineers to turn 
their attention to types of sub-station plant for automatic 
working which would necessitate fewer and simpler pieces of 


control apparatus, such as the induction motor-generator or 
the mercury rectifier. 


Discussion at Liverpool. 


Mr. P. J. Roprnson’s paper was also read at the MERSEY AND 
NortH Wates (LIVERPOOL) CeNnTRE of the INSTITUTION on 
February 19th, 1923. 

Mr. J. S. Peck said that he had visited several installations 
and discussed engineering features with the designers in the 
U.S.A., and had found that both designers and operators 
were most enthusiastic as to the future of the automatic sub- 
station and the enormous developmente which were likely to 
follow. After returning to this country, it was arranged that 
an engineer from the Westinghouse Co. should visit Great 
Britain, and they deemed it advisable to take the 
fullest advantage of the experience gained by the Westinghouse 
Co. The first equipment installed in this country was manu- 
factured at Pittsburgh. Since then they had manufactured 
one complete equipment at Manchester, and were now in a 
position to produce such equipment on commercial lines. 

Mr. J. H. Wittiams asked whether feeder protection by 
means of automatic reclosing contactors arranged with auxiliary 
contacts to connect a measuring resistance across the feeder 
circuit when the contactor was open was as good as the 
alternative arrangement using a contactor which closed on a 
fault a definite number of times, with a time delay in between 
the closings, and then was locked out? The first method left 
the feeder always alive, a disadvantage on a traction system, 
as the trolley wire was alive. They were fitting recorders on 
some of their automatic sub-stations to record the operation 
of the various relays, &c. One Corporation, not very far from 
omen. worked its sub-stations with standard rotaries and 
switchgear, simply starting up the plant and letting it run 
without attendants; it had had practically no trouble. Auto- 
matic sub-stations behaved very much better than manual sub- 
stations under fault conditions. Quite a number of automatic 
sub-stations were being manufactured in this country for tram- 
way and railway purposes, and Mr. Robinson was not correct 
in saying his was the only three-wire station that had been 
built in the world; there were very nearly 20 in the United 
States. He did not agree with the method of starting u 
the rotary by means of tappings and a field reversing relay an 
contactor, but preferred induction-motor starting with a 
separate exciter. 


_Mr. 8. E. Povey said that automatic sub-stations were par- 
ticularly interesting from a railway point of view, and a means 
of reducing running charges. When used on sparsely-loaded 
sections, by shutting down the rotaries between trains, 
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light running losses were greatly reduced. Automatic sub- 
stations would enable intermediate sub-stations being shut 
down during the “ light traffic hours ’’ without the average 
voltage at the train being too low to maintain the schedule 
and, by concentrating the load on a stnaller number of sub- 
stations, light running of rotaries would be greatly reduced. 
Control appeared to be quite different on a railway system 
than on a lighting and power system. On a traction 
system the heavy starting current caused large fluctua- 
tions of voltage on the third rail and, while the 
operation of a voltage relay could be set to depend upon 
the average voltage, the train service was not symmetrical and 
therefore voltage control did not appear fully suitable. The 
load on a railway followed the time table, and was very defi- 
nite; therefore, except in the event of the failure of an adja- 
cent sub-station, starting up and shutting down an automatic 
sub-station should be by time. But distant control of an adja- 
cent sub-station would appear to be advisable to fully cover the 
conditions. In connection with the overload setting of the 
d.c. line circuit-breaker being controlled by the “* rate of rise 
in current value,” he drew attention to the heavy current taken 
when starting a main-line electric train, and pointed out that 
the change of current value on the first series or parallel notch 
might be from 1,800 to 2,500 amperes. The amount of 
current which ‘passed to a short circuit would in some cases 
be leas than those values. Again, he did not agree that the 
roposed method of measuring the resistance of the track 
before reclosing the d.c. feeder circuit-breaker was satisfactory. 
The current taken by the brake pump motor, heating, and 
lighting of trains and stations, and the resistance of the fault 
would have to be taken care of. It was not advisable to have 
any Voltage on the track in such cases as that of a motorman 
having to carry out emergency adjustments to the third-rail, 
shoes, &c. Also, the reclosing of the d.c. feeder circuit-breaker 
three times before finally leaving it out was not to be recom- 
mended for a railway system because of important junctions, 
and when the train loads required the installation of three or 
four rotaries, some sub-stations would still require to be 
manually operated, and the d.c. feeder circuit-breaker in 
adjacent automatic sub-stations should only be reclosed when 
voltage had been restored to the section by the manually- 
operated sub-station. ‘ 

Mr. G. E. Swirt explained that in many cases the consumers 
habits were such that their requirements could be anticipated 
and met by a non-automatic sub-station with the usual pro- 
tective devices, and left to run without attention. Two such 
sub-stations, each of 500-kW capacity, were in operation in 
Chester adjacent to engineering works, the electricians of which 
started up and shut down the rotaries when instructions were 
received by telephone from the generating station. They had 
been in daily use for over 12 months; the operating costs for 
both did not exceed £50 per annum, and they had successfully 
met faults on both the a.c. and d.c. sides. 





Discussion at Newcastle. 


Mr. P. J. Ropinson’s paper was also read at the Norru- 
Eastern Centre of the Institution recently, and in opening 
the subsequent discussion 

Mr. H. W. Cuoruier said he thought the paper would have 
a wide bearing on British practice. There must be some reason 
why there had not been more automatic sub-station work in 
England. It was not because there was a lack of knowledge; 
it was partly due to the fact that they found greater economy 
in a.c. distribution. In America they had been forced to adopt 
the automatic sub-station because of the needs of traction 
work. It was not shyness that made this country hesitate to use 
automatic sub-stations; more skill had been expended here 
in designing automatic protective equipment than anywhere 
else, and there was no shortage here of such apparatus. Were 
the author’s costs not a little bit exaggerated to carry his 
point? If the calculations were made on the basis of a larger 
station they would not come out so well. One thing they 
should remember was that the relays should be well con- 
structed gear and not mere delicate instruments. 

Mr. R. D. Spurr said that automatic sub-stations in the 
U.S.A. were regarded rather as boosters, and used for the 
purpose of maintaining a straight-line voltage curve. He 
questioned whether it would be regarded as reasonable to 
put down a 500-kW manual station, and thought the author's 
costs were excessive—three times what they should be for a 
manually operated station. 

Mr. W. T. Datton explained that Newcastle-on-Tyne, when 

paring for the erection of a sub-station in one of the out- 
ane districts in 1920, favoured a fully automatic sub-station. 
Prices unfortunately had reached high water mark, and a 
700-kW station would have cost £4,000 for switchgear alone; 
it was price alone that killed the scheme, for they had every 
confidence that the plan was reliable. In such a sub-station 
could they not make use of a loud-speaking telephone trans- 
mitter to ascertain the state of affairs at the station, and hear 
whether all was running normally or not? Another point 
which might not seem very important was whether the com- 
mutators might not be damaged by atmospheric conditions. 

Mr. F. A. Ross said that automatic working had gone 
through a great amount of evolution in the United States, but 


that did not mean that they in this country should follow 
American footsteps. 

Mr. H. B. Poynper said that the greatest possible develop- 
ment in the domain of d.c. was in railway working, and 
referred to the provision in the author's scheme whereby the 
station shut down on a short; that might be practicable on 
tramway working, but not in train working. 

Messrs. B. H. Leeson, V. Stobie, and D. A. Robertson also 
took part in the discussion, and Mr. Robinson briefly replied. 








ITALY’S ELECTRICAL PROGRESS. 


THouGu Italy is still passing through a period of transition 
thére are, in the opinion of the British Commercial Secre- 
taries, grounds for considering the outlook more hopeful than 
it was twelve months ago. This view is expressed in a report 
which has recently been issued by the Department of Over- 
seas Trade (price 2s.). It is based mainly on the feeling of 
confidence engendered by Signor Mussolini's advent to power. 
The adverse balance of trade, though stili serious, is decreas- 
ing, and a rise in the exchange value of the lira is expected. 
Meanwhile, the sale of British goods in Italy is difficult, 
generally, and that of electrical material is especially handi- 
capped by the fact that the Italian industry is highly de- 
veloped and enjoying great activity. In most lines of electrical 
fittings she can compete successfully, and in some cases sell at 
a price as much as 20 per cent. below that of imported material. 
Foreign electrical fittings, insulating cloth, iron alloys for 
transformers and motors, copper wire, silk and cotton for bind- 
ing, and insulating varnish sell in small quantities. German 
competition is dangerous, but the report states that in many 
cases it has been found that goods do not conform to sample. 

There may be an opportunity for British enterprise in con- 
nection with the denationalisation, extension, and modernisa- 
tion of the telephone system. It will probably have to take 
the form of co-operation with Italian manufacturers in order 
that as much material as possible may be of national produc- 
tion. The Commercial Secretaries do not refer in detail to this 
development, as at the time their report was issued only the 
general principle had been decided on. 

Much has been written regarding Italy’s extensive railway 
electrification programme. During the last financial year 
161 km. of permanent way was electrified on the three-phase 
ew system, bringing the total length electrified to 

m. 


The report gives the following interesting summary of the 
situation as at June 30th, 1922 :— 

Pinerolo-Torre Pellice and Bricherasio-Barge lines.—Com- 
pleted in September, 1921. 

Trufarello-Ronco line.—Electric traction was begun on part 
of this line in March, 1922. 

Alessandria-Voghera and Novi-Tortona lines.—Masonry of 
Busalla sub-station completed and primary cable from Ronco 
to Busalla laid. 

Genoa Docks.—The access lines for the Sampierdarena and 
Campasso shipyards were completed in March, 1922. 

Genoa-Pisa line.—Considerable progress was made with the 
work for the electrification of the Genoa-Spezia section. Pro- 
gress was made in the erection of the poles themselves. Con- 
struction of buildings for sub-stations and cabins is progress- 
ing. 

Bologna-Faenza-Florence line.—Foundation blocks for poles 
and erection of'-poles are completed; construction of sub- 
stations and cabins is progressing. 

With regard to the power stations, the hydroelectric plant 
of the Rochemolles in the Bardonecchia power station was 
nearly completed. Progress has been made with the work of 
laying a special pressure pipe next to the first pipe, and of 
constructing a multiple-arch dam at the intake of water, so 
as to create an artificial lake of the capacity of 4,000,000 cubic 
metres, which will regulate the winter flow of the Rochemolles 
torrent. Reno and Limentre Stations.—The road construction 
has been completed. The tunnelling work for the construction 
of the multiple-arch dam at Pavana and the intake 
at Molino di Pallone is progressing. Tenders have been 
invited for the ‘work of the Castrola and Suviana dams and 
for the cranes, supply of turbines, alternators, &c., for the 
central station. Hydroele¢tric Plant on the Sagittario.— 
About half the work has been completed. The pressure pip- 
ing, turbines and alternators are being erected. 

The final plans for the utilisation of the falls at Bardon- 
ecchia-Oulx, Cesana-Oulx and Oulx-Salbertrand were com- 
pleted, and initial plans were drawn up for the falls at 
Fortezza-Bressanone and Bressanone-Gufidaun. 

The progress of hydro-electricity in Italy is shown by the 
table given below :— 


No. H.P. 
Stations commenced during 1921-22 ... sce ae 364,454 
Stations completed during 1921-22 67 252,398 


Stations under construction at end of 1922... — 607,915 
Stations completed at end of 1922 ... » — 1,460,000 
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EAST MIDLANDS ELECTRICITY DISTRICT. 


Joint Scheme Approved. 


Tue Electricity Commissioners have considered the evidence 
given at the inquiry held at Nottingham in January last into 
the scheme submitted by the Conference of Municipal Elec- 
tricity Undertakers for the establishment of an Advisory Com- 
mittee for the above-mentioned district, and have decided to 
confirm the area provisionally determined subject to (a) the in- 
clusion of the parish of Broad Holm in the rural district of 
Newark; the whole of the rural district of Ashbourne; the 
detached portion of the rural district of Uttoxeter, situated 
in the rural district of Tutbury; the rural district containing 
the parish of Codnor Park and Shipley Township in the 
county of Derby, but administered by the rural district coun- 
cil of Basford, in the county of Nottingham; and the rural 
district containing the parishes of Kingston and Ratcliffe-on- 
Soar, in the county of Nottingham, but administered by the 
rural district council of Shardlow, in the county of Derby; 

(b) the exclusion of the parish of North Scarle, in the rural 
district of Claypole; and the remaining detached portions of 
the rural district of Tutbury, situated in the rural district 
of Uttoxeter. 

The technical scheme put forward by the Conference prs- 
poses (a) that the principal sources of supply in the future 
should be the North Wilford station now: being erected by 
the Nottingham Corporation, the new station of the Leicester 
Corporation, the stations of the Derby and Burton Corpora- 
tions, and the Spondon station of the Derbyshire and Notting- 
hamshire Electric Power Co.; (b) that interconnecting cables 
should be laid between the municipal generating stations in 
the district; and (c) that in due course the two existing non- 
condensing stations at Nottingham, the two older stations at 
Leicester, the stations at Long Eaton, Mansfield and Lough- 
borough, and the station of the Power Co. at Ilkeston should 
be shut down. Provision was also included in the scheme for 
the possible erection of a station at Newark. Modified pro- 
posals for the transmission of electricity in the district were 
put forward by the Power Co. during the course of the in- 
quiry, and there was a divergence of views as to the extent 
of the use which could be made of the Spondon station jn 
the future. 

The Commissioners are satisfied that the development of 
the above-mentioned generating centres (with the possible 
exception of Newark) and the gradual discarding of the other 
stations, will bring about a substantial improvement in the 
existing organisation for the supply of electricity in the dis- 
trict; however, the Commissioners do not consider that a 
case has been made out for the establishment of a new sta- 
tion at Newark, and the possibility of providing for the future 
requirements of Newark by means of bulk supplies from other 
sources will require further investigation. The Commissioners 
have also come to the conclusion that the use to be made 
of the Spondon station beyond an installed capacity of 36,000 
kW should be reserved for determination at a later date. 

With regard to the transmission proposals, the laying of 
cables for the sole purpose of interconnecting the municipal 
stations, and along routes offering but little “prospect of the 
development of remunerative supplies at intermediate points, 
would not be economically justifiable. It appears to the Com- 
missioners that development should proceed by extending the 
existing transmission system on the lines proposed by the 
Power Co. through those portions of the district where the 
chief potential demands have been ascertained to exist (as 
shown by the census submitted by the Conference), and by 
providing at the same time for the interconnection of the 
system with the municipal stations. 

Subsequent to the local inquiry the Commissioners were 
informed that in connection with the Bill promoted by the 
Nottingham Corporation, and now before Parliament, an 
agreement had been arrived at between the Corporation and 
the Power Co. with regard to certain distribution areas im- 
mediately adjacent to the City of Nottingham. This may in- 
volve a modification of the transmission proposals discussed 
during the inquiry, and the Commissioners will accordingly 
ask the principal parties to co-operate in the preparation of 
an agreed detail layout of transmission lines for the first 
stage of development, for embodiment in the technical scheme 
to be scheduled to the draft Order which is to be issued. 

The scheme of administration put forward by the Confer- 
ence provided for the establishment of an Advisory Committee 
similar in most respects to the Advisory Board previously ap- 
proved by the Commissioners in the case of the South-East 
Lancashire Electricity District. The scheme was generally 
supported by all the parties concerned, and the Commissioners 
have decided to approve it subject to certain modifications to 
meet representations which were made at the inquiry, to the 
inclusion of a provision requiring the setting up of an Engi- 
neering Advisory Committee, and to certain other minor 
amendments. 


ELECTRICAL DEVELOPMENTS IN BELGIUM. 


ELECTRICAL engineers will find much to interest them in the 
British Commercial Secretary's report on Belgium,* from the 
point of view of either her great progress towards reconstruc- 
tion, her recovery of competitive power, notably in metallur- 
gical manufacture and engineering, or her campaign to gain 
export trade. 

Although work in her technical factories is stated to be 
plentiful, statistics of her exports are meagre. It is recorded, 
however, that during the nine months ended September 30th 
machines and machine parts of steel were exported to the 
value of 127,000,000 fr., the chief destinations being France 
(60 millions), China (8), Morocco (4), Great Britain (10), and 
the United States (4). The same classes in copper or other 
metals also had a wide market, the total exports amounting 
to 33,000,000 fr. in value. 

The displacement. of steam by electricity as the motive 
power in industry is proceeding on an increasing scale. Not 
only are factories constructing their own power stations, but 
they are also taking more energy from the electric power com- 
panies. This development is most characteristic in ‘the highly 
industralised province of Hainaut where, by the end of 1921, 
there were 5,556 motors, aggregating 450,416 kW. In this 
number were included 400 motors of 169,742 kW, of which 
182 of 94,828 kW were installed in coal mines. The de- 
velopment was not confined to plant for industries. It also 
extended to agricultural districts, both for light and power 
purposes. 

In the province of Antwerp, out of 150 communes, 62 com- 
munes are already provided with systems; of the. remaining 
88, 84 are small agricultural units. A proposal is now being 
considered by the pee government considerably to ex 
tend the existing system. Under this proposal high-pressure 
lines are to be erected radiating throughout the province. The 
installation and exploitation are to be entrusted to conces- 
sionary companies. cost of the necessary works is esti- 
mated at 100,000,000 fr. 

In the province of Namur a like project is under considera- 
tion, as also in five other provinces. Courses in the working 
of electric motors are now being given in the majority of the 
permanent and temporary agricultural mechanical schools. 
All the important power companies report an ever-increasing 
demand both for light and power, and in several cases have 
had to increase their capital. The Société d’Electricité du 
Brabant, to cite an example, is now proposing to increase its 
capital from 7 millions to 12.5 million francs. 

As regards the electrification of the railways the proposed 
scheme for the Brussels-Antwerp line has been postponed 
until financial conditions have improved. On the other hand, 
the electrification of various small sections in the suburban 
area of the chief towns is under consideration. 

A proposal is now on foot, and it has received the approval 
of the Administrative Committee for Exhibitions and Fairs, 
to hold an international electricial exhibition at Brussels in 
July, 1925. It is further proposed simultaneously to hold a 
congress somewhat on the lines of that which was held in 
Paris in 1 

The report ‘contains a section devoted to the economic situa- 
tion in Luxemburg, in which it is stated that new tenders will 
ay be invited for the Grand Duchy’s electricity supply 
acheme. 








A Code of Ethics for Engineers.—The adoption of a code 


of ethics, governing its membership of approximately 20,000, 
is announced by the American Society of Mechanical Engi- 
neers. Ultimately, it is expected, this code, prepared by a 


joint committee of national engineering societies, will apply 
to the entire engineering profession, embracing more than 
200,000 professional engineers. 

The mechanical engineers are the first to adopt the code, 
according to the chairman of the joint committee, Prof. A. G. 
Christie, of Johns Hopkins University. This action, Professor 
Christie stated, marks an advance in engineering ideals, and, 
in respect of the government of its members as a whole, 
places the profession in a position analogous to the professions 
of law and medicine. The code commands loyalty to country, 
personal honour, fairness to contractors and workers and in- 
terest in the public welfare. Betrayal of professional con- 
fidences, undignified or misleading advertising, and question- 
able professional associations and practices are prohibited.— 
Chem. & Met. Eng. 


Radio Note.—Messrs. Ward & Goldstone, Ltd., equipped 
a Salon de Luxe charabanc, which made a trip from Meade 
(Lancashire) to the Grand National horse race at Liverpool, 
with a 4-valve radio receiving set and “loud speaker,”’ by 
means of which the passengers were enlivened en route from 
the racecourse with broadcast matter from both the London 
and Manchester stations. Although the aerial was naturally 
restricted we are given to understand that the result came 
through the “‘ loud speaker ’’ quite clearly. 





*Department of Overseas Trade. 2s. (4. 
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REVIEWS. 


Electric Power Plant Engineering. By J. Weincreen. Third 
edition. Pp. xi+5l1; figs. 305. London: McGraw-Hill 
Publishing Co., Ltd. Price 25s. net. 


It is difficult to foretell the exact nature of the contents of 
this book from its title, and so the reviewer must give a sum- 
mary of the work dealt with. The author attempts to go over 
the whole of the principal items of power stations and sub- 
stations. Only the electrical side of these is dealt with, but 
this is, of course, sufficient to fill a considerable volume. 
Some information as to the ordinary types of electrical ma- 
chinery is given, but this is only of value to engineers who 
do not require more than a very superficial knowledge of 
machines. 

The part of the book which has some chance of being 
of real value is that dealing with the control and arrangement 
of machinery. The author is evidently an engineer of great 
experience, and has obviously first-hand knowledge of most of 
the material described in his book. The most important 
chapters deal with direct-current circuit breakers, typical 
power stations, sub-stations, high-pressure switchboards, 
wiring diagrams, oil switches, relays, &c., the general scheme 
being to deal first with direct-current systems and then pass 
on to alternating-current systems. 

The whole of the apparatus described is American, European 
productions receiving practically no mention at all. This in 
itself seriously detracts from the value of the book, but what 
is much worse is that very little really up-to-date information 
of any kind is given. Many drawings of individual pieces of 
apparatus and also typical “ lay-outs’’ of plant are given, and 
these will undoubtedly be useful to draughtsmen who are new 
to this classof work. The power stations described are 
unfortunately very old, and there is no reference to the great 
modern installations at New York, Chicago, &c., which would 
be of so great interest to readers on this side of the Atlantic. 

Stated bluntly, the book is a collection of more or less 
obsolete information regarding American power supply prac- 
tice, and the reviewer cannot conceive of any circumstances 
which would justify anyone reading it. In spite of the fact 
that this is a McGraw-Hill publication, several typographical 
errors have occurred, but in view of the above sentence it is 
not worth while detailing them. 





Moving Picture Projection. By J. Suater. Pp. xxii+165; 
figs. 34. London: The Bioscope Publishing Co., Ltd. 
Price 5s. 4d. post free. 

_To state, at the outset, our worst criticism of this informa- 
tive pocket volume is to say that its price appears to be 
somewhat on the high side; considering the figure charged, 
its general presentation might have been better. While we 
imagine that few of its intended purchasers would be prepared 
to lay down the sum asked for without ample reason, we can 
but assert that a great many of those who speculate will 
find in its pages much that will assist them in forging ahead 
in their profession, provided that they duly apply its precepts. 
A great deal they may have already learned in the bitter school 
of experience, but we venture to suggest that in this handy 
volume they will find tips which will enable them to avoid 
some of the pitfalls lying before them. 

In his preface the author points out that he has dispensed 
with theoretical treatment as far as possible, and he concen- 
trates rather on the practical side of the subject under con- 
sideration; it is therefore refreshing to read a booklet such 
as this, and we would that other aspects of the electrical 
industry were treated in a similar manner. Throughout 
information is imparted without the use of involved language, 
and in its simplicity its appeal is overwhelming. This neces- 
sarily means the setting forth of elementary subjects, but it 
must be remembered that many of the potential readers have 
had no electrical training to speak of. The best teachers are 
usually those who assume their students to be ignorant of 
the subject dealt with; here our author appears to have 
accepted this as his guiding principle. 

He opens with a description of the average projector, sug- 
gesting a simple experiment to demonstrate the theory upon 
which it has been founded. The why and wherefore of prac- 
tical points are carefully set out, essential items are described 
and elucidated, both by text and diagram, leaving no room 
for misunderstanding. The optical system is also simply 
dealt with, as is the illuminant and the resistances. The 
method of treatment of these items is comprehensive, but 
at the same time they are only a preliminary to the pages 
which follow. While all this is instructive even to those who 
have knowledge of kinema work, those paragraphs covering 
‘** The Care of the Film ’’ are of more than usual interest, and, 
if adhered to by the operator, his own task and that of his 
fellows would be greatly lessened. 

Those pages devoted to the arc and arc lamp are essentially 
of a practical nature; explanations and instructions are liber- 
ally assisted.hy clear sketches. We are of the opinion that 
there are many technicians who might benefit from their 
perusal, especially in these days when arc lamps are not 
quite so frequently met with as they were ten years ago. 
The hints on running a film are most serviceable, and we 


like the short paragraphs entitled ‘‘A few things to remem- 
ber,”’ which aid in emphasising some of the more important 
points already treated of. Details relative to the projection 
chamber are next set out, and before dealing with the electrical 
side of operating, the use of fire appliances is set forth, an 
item which shows the thoroughness with which the writer 
has tackled his work. 

We think it right that the author should deal with the 
electrical installation in the manner he has adopted, but we 
suggest that he might have very strongly exhorted the operator 
to call in a qualified man as soon as possible in the event of 
trouble. A knowledge or application of first aid does not 
generally provide the treatment for a complete recovery. A 
knowledge of the apparatus employed, of the best means for 
its use and care is highly desirable, and may be gained from 
the pages under notice, but we believe that it would do no 
harm to point out that expert inspection and maintenance 
at periodic intervals is to be welcomed. As possibly there are 
kinema theatre owners and managers who will read this 
booklet, a definite assertion to that effect could, with advan- 
tage, have been embodied. We are much impressed with 
the space devoted to the purely electrical equipment, and 
we have seen motor-generators and other items, not only in 
kinemas, sorely in need of assistance, which might have been 
avoided had the operator or others been possessed of such 
information as is imparted by the pages in question. 

Other portions of the whole equipment, spools, screen, 
lenses, &c., are similarly handled and interspersed; one finds 
subjects of somewhat lighter vein, e.g., ‘‘ Giving the Signal,” 
‘*Centreing the Lamp,” &c. This method has deliberately 
been adopted so that the interest of the reader may not be 
jaded with a surfeit of technical detail. On this account the 
pages following appear disjointed, but they deal with fresh 
aspects of the subjects already touched, important items being 
reiterated; matters electrical claim the major space. An error 
has crept in on page 108, insomuch that lines 14 and 15 
have become transposed. 

The book is full of points which to many would appear too 
obvious or small to be worthy of notice; these are the very 
details which we consider make the work so valuable and 
worthy of its price, especially when one considers the now 
important functionary for whom it is penned. Even such 
subjects as bells, fuses, film cement, and liquid resistances 
are dealt with prior to a dictionary of terms, and a page or 
so on operators’ wages and hours; the author instils into his 
readers blunt home truths on the art of operating, emphasising 
the fact that, above all, it is an absolute necessity for the 
operator to ‘* keep his head.” 

Altogether we have much enjoyed reading this freshly- 
written book, and cannot do better than recommend it to all 
who may at any time have professional dealings with the 
kinema industry and to others for whom such a matter may 
be merely of passing interest. 





Modern Electrical Theory and Relativity. Chapter XVI. By 
N. R. Camppett, Sc.D. Pp. viii+116; figs. 5. London: 
Cambridge University Press. Price 7s. 6d. net. 


This chapter is a chapter on relativity, and one which will 
very welcome to those who, distrusting the flights made 
by mathematicians in the empyrean evolved out of their own 
inner consciousness, await the pronouncement of a trust- 
worthy witness whose feet are firmly planted on the solid 
earth of physical realities before they commit themselves to 
the onerous task of studying the processes by which such 
flights are performed. Laboratory men, who are content to 
live on this earth and confine their interest to phenomena of 
which they have the evidence of their senses, discover sooner 
or later, and somewhat to their surprise, that the space with 
which mathematicians concern themselves has nothing to do 
with physical space as we know it, but is simply a logical 
statement of logical relations between objects which are de- 
fined only by these relations. It is better that they should 
learn this sooner rather than later. Most physicists learnt it 
some time ago, with the result that the laboratory men have, 
on the whole, been content to leave the work of Einstein alone. 
As the author points out, men who would be ashamed to regard 
any other branch of physics as beyond them, cheerfully declare 
themselves unacquainted with the general theory of relativity 
and indifferent to its teaching. No one is better qualified 
than Dr. Campbell to pronounce on the validity of mathe- 
matical reasoning for the region occupied by physical phe- 
nomena in the mind of man, and he is first among those 
whose main occupation is the practice of experimental science 
to do so. The book is specially welcome for this reason. The 
conclusions he arrives at cannot be set out in the short space 
available for this notice, because conclusions on such a sub- 
ject as relativity do not lend themselves to perspicuous. 
expression in simple language and few words. To fully under- 
stand Dr. Campbell’s judgments on this matter readers must 
betake themselves to the book itself and bring with them some 
considerable acquaintance with mathematics and readiness to 
put it to use; an acquaintance grown rusty from want of em- 
ployment will be of little service. With regard to the special 
theory of relativity, in which gravitation is not embraced, it 
accords with facts, and the author is not sure that it is properly 
termed a theory; he would rather prefer to call it a principle, 
like the principle of least action. There is nothing ascertainable 








ust 
me 


ple,. 
able 





Vol. 92. No. 2.367, APRIL 6, 1923.] 


THE ELECTRICAL REVIEW. 559 





by experiment, predicted by this special theory, or principle, 
which is not admitted, even by advocates of alternatives, to be 
true. 

With regard to the general theory of relativity, which em- 
braces gravitation, there is no fact known to be inconsistent 
with the theory; on the other hand there is only one fact, 
namely, the deflection of light passing near the sun, that can 
be investigated so accurately that the agreement between 
theory 5! Co sage come is really striking. The author goes on 
to say: ‘If the observations of the forthcoming eclipse con- 
firm those ae obtained, many people will probably hold 
that the theory, or at least any part of it which is involved 
in the prediction, is definitely established. Nevertheless, if 
the solution of a problem which gives a correct result is but 
one of many possible solutions, it is not necessarily the right 
one. So distinguished a mathematician as Painlevé maintains 
that Einstein’s solution is only one of an infinite number, all 
equally natural.’’ ‘‘ The special theory can be stated intel- 
ligibly in the form of assertions that, if certain experiments 
were tried, certain results would be found. The experiments 
cannot actually be tried, but nobody seems to find any 
difficulty in imagining them ; such difficulty as they have is in 
imagining that the supposed results would follow.’ 

“On the other hand the general theory cannot be stated in 
terms of experimental concepts—or, if it can be so stated, the 
statement would be so appallingly complex that nobody would 
understand what it really meant.’ 

It may here be appropriate to note what is said of the 
Riemann-Christoffel tensor which figures largely in the 
general theory of relativity. ‘It is immensely complex, 
having 256 components, each of which consists of 20 or more 
terms: typical terms (expressed as well as they can be by 
the notation developed so far) are such combinations as 
d Yop 

The general theory assumes that by no possible means can 
two observers, relatively accelerated, distinguish the true 
forces acting between them from the forces of inertia; and 
that if there is any distinction in kind between such a ‘force 
as is called centrifugal force and that of gravitation, observers 
cannot make it, and it is therefore one we cannot know. 
Hence the gravitational field is, for all purposes of ours, 
nothing but a kind of space; or the kind of space an observer 
works in is determined by the gravitational field he ex- 
pe riences. If there is a gravitational field the space is not 
fuclidian; or, expressed in terms of geometrical analogy, the 
space is no longer flat, but becomes curved or wrinkled. 

We may assume that the space in which we are working 
is flat (just as the observer, falling freely to the earth, assumes 
there is no gravitational field); but then the space to which 
some other observer (for example, one at rest on the earth) 
appears flat, will appear to us wrinkled. There is no abso- 
lute flatness. or curvature of space; it is all a question of point 
of view. But the view an observer takes on the particular 
portion of space he assumes to be flat, will determine the gravi- 
tational field which he finds at any other part.of space.”’ 

The author points out very clearly that whereas the special 
theory of relativity was reasoned out as results from inde- 
pendent observers moving relatively with uniform velocities, 
the same reasoning does not necessarily apply to observers 
moving with relative acceleration, because this acceleration 
unplies that they act on each other and are therefore no longer 
independent. In the conclusion he notes: ‘‘ A theory may pre- 
dict much that is true and nothing that is false; there may be 
no alternative proposed which achieves as much, and yet it is 
perfectly legitimate to reject the theory without hesitation, 
because it fails to give that intellectual satisfaction which is 
the only end and aim of science.” 


mn 








PARLIAMENTARY NOTES. 


[By Our Special Parliamentary Reporter. ] 


Radio Broadcasting Licences. a ie to many ques- 
tions on this subject, Sir W. Joynson-Hicks, Postmaster- 
General, said that the issuing of a new form of wireless 
licence to cover home-made apparatus was now under con- 
sideration. At present about 260 manufacturing firms had 
become members of the British Broadcasting Co. The 
number of types of broadcast receiving apparatus approved 
by the Post Office was 1,450. The number of licences issued 
was 115,000, of which about 80,000 were in respect of receiving 
sets bearing the trade mark of the British Broadcasting Co. 


Tooting Junction Electrification.—On March 27th, Col. 
ASHLEY, in reply to Mr. Ede, said that he could not give an 
approximate date by which the Tooting Junction line might 
be electrified. He was aware that the line was formerly 
operated jointly by the London & South-Western and London, 
Brighton & South Coast Railway Companies, but those com- 
panies, and the South-Eastern & Chatham Co., now formed 
part of the same undertaking. He had been informed by the 
Southern Railway Co. that the suggestion that a new station 


should be established at Streatham Road would be considered 
in connection with the electrification scheme, and that it was 
not intended to re-open this line by employing steam haulage. 

Imported Arc-Lamp Carbons.—On March 27th, Mr. 
Hoacs asked the President of the Board of Trade whether he 
was aware that the vast majority of kinematograph exhibitors 
in this country —— to pay more for imported carbons; 
and what investigations were being made by his department 
in respect to the iuapevindion of carbons. 

Sir P. Lioyp-GreaME said that inquiries were being made 
as to the position and progress in this country of all the in- 
dustries covered by Part I of the Safeguarding of Industries 
Act, including arc-lamp carbons; and the views of representa- 
tive users of both British and foreign carbons were being 
sought. 

Major Boyp-CarRPENTER, Financial Secretary to the Treasury, 
informed Mr. Hogge that the duty received in respect of 
imported arc-lamp carbons during 1922, under Part I of the 
Safeguarding of Industries Act, amounted to £5,170. 

High-power Radio Station.—On March 27th, in reply to 
a question by Sir H. Brittain, whether tenders had recently 
been invited for the construction of parts of a high-power 
wireless station, Sir W. Joynson-Hicks said that invitations 
to tender for the construction of the masts, 800 ft. 
in height, required for the high-power station to be owned 
and operated by the State were issued on November Ist last 
to 15 approved firms. 

The tenders had been received and were now under con- 
sideration. Tenders had not yet been invited for the con- 
struction and equipment of the remainder of the station, but 
it was proposed to issue invitations to tender to a number of 
approved firms, according to the class of material or plant 
required. There would be no objection to the names of the 
firms being made public after the tenders had been received. 

A Battersea Scheme.—On March 28th, Capt. Viscount 
Curzon asked the Minister of Health whether he was aware 
that the Battersea Borough Council had decided to purchase 
a plot of land in the borough for the purpose of erecting a 
showroom for electrical appliances, at a price of £4,000 
whether he was aware that the land referred to was valued 
by the district valuer at £3,300; and whether he could take 
any steps to prevent such a transaction taking place. 

Col. Witrrep Asutey, the Parliamentary Secretary to the 
Ministry of Transport, said that the sanctioning authority for 
loans in connection with electricity supply was the Electri- 
city Commission. In the event of the Borough Council ap- 
plying to the Commissioners for sanction to borrow money for 
the acquisition of the land in question, the Commissioners, 
in accordance with their general practice, would consult the 
district valuer. 

Rural Telephones.—On March 29th, Sir W. Joynson-Hicks 
informed Mr. D. Millar that there were in Scotland in rural 
areas 190 telephone exchanges and 746 party lines in opera- 
tion. 

Private Bill—The Stalybridge, Hyde, Mossley and 
Dukinfield Tramways and Electricity Board Bill has been 
read a third time in the House of Commons. 

Easter Recess.—The House of Commons stood adjourned 
on March 29th, and will re-assemble on Monday next. The 
Budget is to be introduced on April 16th. 








NEW PATENTS APPLIED FOR, 1923. 
(NOT YET PUBLISHED.) 


Compiled expressly for this journd®? by Messrs. Serron-Jones, oT AND 
Steruens, Patent Agents, 285, High Holborn, London, W.C.1 


7,781. ‘“* Electrically-actuated fire detector and alarm." H. M. Lorrain. 
March 19 th. 
7,785. ‘* Terminals for wireless telegraphy, &c."" W.H.Lowth. March 19th. 
7,801. ‘“‘ Electric condensers.”” C. E. Snell. March 19th. 
7,824. ‘* Shade for electric light bulbs.’"” R. F. Gordon. March 19th. 
7,826. ‘* Means for connecting several wires to one electric contact.’’ P. D 
Morton. March 19th. 
7,827. ‘* Preparation of wire-drawing dies, &c."’ General Electric Co., Ltd. 
March 19th. (Germany, March 18th, 1922.) 
7,832. ‘* Jack plugs.” W. F. M. Edwards and W. M. Edwards. March 19th. 
7,839 /40 41/42. “* Thermionic valves.’ L. A. Levy. March 19th. 
7,858. ‘* Telephones, phonographs, &c.”” A. S. Bowley. March 19th. 
7,860. ** Vacuum electric tubes.” T. W. Lowden. March 19th. 
7,866. ‘Starting alternatin, wh motors.’ British Thomson-Housten 
Co., Ltd. (General Electric March. 19th. 
7,873. “ Electric table ienge, Thoden &c.”" W. M. Taylor. March 19th. 
7,892. ‘* Wireless receiving eppareme,” A. C. R. Arrowsmith. March 20th. 
7,897. ‘ Electric couplings." W. A. Eastaway. March 20th. 
7,911. + Pehaahemn receiver circuits for radio telegraphy, &c.’ w. L. 
Carlson and G. W. Carpenter. March 20th. 
7,921. ‘* Electric soldering irons.” J. F. Beasley. March 20th. 
7,928. ‘* Sockets for thermionic valves, electric lamps, &c." B. B. Grace 
and Weste rn Electric Co., Ltd. March 20th. 
7,935. ‘* Microphone relay. " C. F. Hilton. March 20th. 
7,943. ‘ Telephone, &c., receivers.’ F. W. Hampshire. March 20th. 
7,944. ‘ Apparatus for winding electric inductance coils.’’ H. S. Pocock. 
March 2th. 
7,945. ‘* Signalling and amplifying systems employing electric oscillations." 
F. H. Haynes. March 20th.. 
7,947. “* Conduits for electric conductors.” M. Brenneisen. March 20th. 
7,961. “ Electric furnaces." E. P. Barfield and L. W. Wild. March 20th. 
7,963. “ Variable electric cond Ss, resist &c.” C. C. Phillips. 





20th. 
7,972. “Cabinets for wireless receiving apparatus.” E. A. Graham. 
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7,973. ‘** Cabinets for sound reproducers.”’ E, A. Graham. March 20th. 

7,981. ** =a, telephone receivers, &c."" R. M. Deeley. March 20th. 

7,993. ** Device for facilitating interconnection of radio communication 
apparatus.”” E. R. Beney. March 20th. 

8,001. ‘Induction motors.” British Thomson-Houston Co., Ltd. (Com- 
pagnie Francaise Thomson- Houston). March 20th. 

8,002. ‘* Renewable fuses.’’ British Thomson-Houston Co., Ltd. (General 
Electric Co.). March 20th. 

8,016. “ Electric transmission systems.”” A. M. Taylor. March 2lst. 

8,017. ‘* karthing running rails, &c.’’ J. McCreath. March 21st. 

$,020. ‘ Wireless apparatus.’’ B. Bryan. March 2lst. 

8,039. ‘* Locking device for crystal detectors.”” F. R. Machin. 

8,048. ‘* Wireless detectors.” . Gardner. March 2lst. 

8,052. ‘* Electric switch.”” F. G. Brown. March 2lst. 

8,063. ‘* Discharging electrically<charged rolls or webs of paper."”” C. W. 
Hartmann, March 2ist. (Germany, March 2lst, 1922.) 

8,075. ‘* Crystal detectors."” H. S. McChe naghan. March 21st. 

8,081. ‘* Electric incandescent lamps.”” P. van Bommel. March 21st 

8,086. ‘* Apparatus for extracting sludge or waste from accumulator « 
W. R. Dyment. March 2ist. 

8,105. ‘* Filament<oiling machine."” H. C. Heide (H. L. 
2ist. 

$8,106. ‘‘ Thermionic valves, &c."" W 

8,113. “ Electric battety boxes.” 
L. Griffiths. March 2st. 

8,114. *‘* Suspension devices for battery boxes, &c."’ British Thomson- 
Houston Co., Ltd., L. Griffiths, and A. P. b ar al March 2st. 

8,122. “ Translating wireless, &c., messages.” F. G. Creed and Creed and 
Co., Ltd. March 2lst. 

8,136. “ Overwinding gear for electric cranes.” B. E. F. 
March 22nd. 

149. “ Starting devices for internal-combustion engines.’ 
Ges. March 22nd. (Germany, March 24th, 1922.) 

8,150. “ Head lights.”” R. Bosch Akt. Ges. March 22nd. 
Ist, 1922.) 

8,154. ‘* Electric switches.’ 1. H. Parsons. March 22nd. 

8,157. “* Electric apparatus for indicating boiling of liquids.” W. Burke. 
March 22nd. 

8,161. ** Wired electric telephone systems.” W. M. W. 
2nd. 

8,166. “* Electric controllers.” R. 


March 2lst. 


Brown). Mareh 


. E. Barber. March 2ist 
British Thomson-Houston Co,, Lid., and 


Greenaway. 
R. Bosch Akt. 


(Germany, April 


Thomas. March 


Amberton. March 22nd 


8,170. ‘“* Fittings for electric cables.”. R. H. Barbour and J. R. Walton. 
March 22nd. 

8,172. ** Electric insulators.” C. E. Snell. March 22nd. 

8,173. ** ‘* Electroscopes.’ * C. E. Snell. March 22nd. 

8,18. ‘“* Insulation of electric conductors.’’ A. E. Foster and Siemens Bros. 


and Co., Lid March 22nd. 
8,194. ** Collector rings for dynamo-e slectric machines.’’ Metropolitan-Vickers 
Electr al Co., Ltd. March 22nd. (United States, April 13th, 1922.) 
— ‘* Detectors for wireless telegraphy, &c.”” R. C. Levy. March 22nd. 
8,210. ‘* Accumulator charging boards.” G. A. H. Wootton. March 22nd. 
8,225. “* Electric devices for control of mechanical movements.”’ English 
Electric Co., Ltd., and F. Morris. March 22nd. 
8,228. ‘** Electric variable condensers.” A. E. 
worth. March 22n 
8,229. ‘* Resistance-capacity devices for wireless telegraphy, &c."" A. E. 
Ché een and L. H. Wadsworth. March 22nd. : 
Se 30. ‘* Electric telemotor apparatus.”” M. P. Laughlin. March 22nd 
8,239. ‘* Variable electric condensers.”” W. Dubilier. March 22nd. (United 
States, July 20th, 1922.) 
8,245. ‘“* Electric couplings. " A. L. Davis. March 22nd. 
8,246. “‘ Electric fittings for wireless apparatus.’”? V. Riches. March 22nd. 
8,248. ‘‘ Wireless receivers.”” F. E. Guest. March 22nd. 
8,250. “ Means for conve rting head ‘phones, &c., into loud speakers."’ A. 
Nixon. March 22nd. 
8,253 “ Crystal detectors."" P. B. Down. March 23rd. 
8,254. * Receiving apparatus for wireless te legraphy, &c."" D. S. B. 
non. March 23rd. 
8,263. ‘* Crystal detector.” E. Davenport. March 23rd. 
8,266. ‘ Electric switches and circuit breakers.” British Electrical and 
Allied Industries Research Association and E. B. Wedmore. March 23rd. 
8,283. ‘* Receiver for wireless telephony.” T. A. Venables. March 23rd. 
8,286. “Storage battery, &.” T. C. Cameron. March 23rd. (Australia, 
March 8th, 1922.) 
8,293. “* Electric switch.” T. Giusti. March 23rd. 
8,303. “* Electro-magnetic power-transmission mechanism.” J. L. 
March 23rd. 
8,308. ‘* Manufacture of electric insulators.” W. E 
Siluminite Insulator Co., Ltd. March 23rd. 
8,316. “* Electric mine signalling.”” Signalisation Electrique Simplex Soc. 
Anon., N. Thiry, and H. Viatour. March 23rd. 
8,326. ‘* Automatic electric control systems.’ Metropolitan-Vickers Elec- 
trical Co., Ltd. March 23rd. (United States, | March 23rd, .) 
8,331. ‘* Headpieces for telephone receivers.’’ A. Allen. March 23rd. 


Chapman and L. H. Wads- 


Shan- 












Crown. 


. Windsor-Richards and 


8,334. “* Manufacture of electrodes from natural graphites.’’ E. Ridoni and 
Soc. Te Ico e Grafiti val Chisone. March 23rd. 
8,34). ‘* Wireless receiving apparatus.” Ss. H. Nash and Western Electric 


Co., Ltd. March 23rd. 

8.341. ‘* Wireless receiving apparatus.”’ B. B. Grace, G. H. Nash, and 
Western Electric Co., Ltd. March 23rde 

8,342. “* Coating filamentary material, &c.”’ 
(Western Electric Co., Inc.).” March 23rd. 

8.345. “Crystal detector.". H. E. Davis. March 23rd. 

6,348. “* Transformers for alternating-current motor-starting switches.” S. 
S. Wheeler. March 23rd. 

8,366. “* Apparatus for direction finding by wireless telegraphy.” Cc. E. 
Horton and C. Seymour. March 23rd. . 

8,369. ‘Crystal detector.” C. Mills. March 24th. 

8,389. ‘* Electric batteries, &c."" J. H. Taylor and W. E. 
24th. 

8,399. ‘* Device for varying resistance or tuning inductance of coils.” G. E. 
M i. March 24th. 

8,426. ‘* Crystal detectors and mounts therefor."’ F. W. Riches. March 24th. 
—" “Adaptors for utilising electric currents."’ H. McClelland. March 

th. 

8,448. “ Telephone systems.” J. Berry, C. L. Peters, and Siemens Bros. 
and Co., Ltd. March 24th. 

8,454. “ Illuminating devices.”” N. D. G. Robertson. March 24th. 

8.463. ‘* Rectifiers for alternating electric current.” T. P. Gath. March 24th. 


Western Electric Co., Ltd. 


Taylor. March 











PUBLISHED SPECIFICATIONS. 


The numbers in parentheses are those under which the specifications will be 
printed and abridged, and al! subsequent proceedings will be taken. 


i921. 
23,579. ‘* Transmitting signalling systems employing thermionic valves and 


the like." J. Scott-Taggart and Radio Communication Co., Ltd. September 
Sth, 1921. (194,328.) 
23,836. ‘* Magneto-ignition for internal-combustion engines.” L. V. Sleeman, 


F. A. Schmidt, and C. F. S. Houston. 
not granted.) [188,905.) 

24,136. ‘* Switches or switchboards for controlling siete cireuits.”” A. H. 
Midgley. September 10th, 1921. (194,329.) 

24,179. “* Electro-magnetic step-by-step mechanism.” 
Ltd. (Western Electric Co. Inc.). September 12th, 1921, 


September 7th, 1921. (Convention date 


Western Electric Co., 
(194,331.) 





26,793. “* Process for the manufacture of electrodes suitable for electrolytic 
uperations.”” H. Bardt. October 10th, 1921. (194,340.) 

26,501. ‘“* Electric storage batteries.” H. Bardt. October Wih, 1921, 

25,19. ‘“* Electric oven light.” 
24th, ly2l. (194,346.) 

3 “* Process and apparatus for high-frequency telephony with or with- 
.” H. Sefton-Jones (C. Lorenz Akt. Ges.), December Srd, 121. 


P, H. Shade and W. Hitchmough. October 


** Wireless telegraphy antenne.’’ W. Dornig. December 5th, 121. 


32,6 “ Electric heating devices and electric furnaces."” T. Charlier. De- 
ce ake r 6th, 1921. (194,369) 

32,872. ‘* Wireless telegraph receiving apparatus." N. W. 
W. Langridge. December 7th, 1921. (194,378.) 

32,875. ‘* Multi-pole electric switch.” C. A. M. Buckley December 7t 
(194,379.) 

02,976. “* Production of high-frequency electric oscillations.” 
tric Co., Ltd. December 22nd, 1920. (173,220.) 

33,116. ‘* Hand combination telephonic apparatus.” 
Lu. Dece mber 24th, 1920. (17 73 495.) 

33,153. ** Electricity meters.’"" W. M. Mordey and Electrical Apparatus Co., 
Ltd. December 9th, 1921. (194,394.) 

83,154. ‘* Appliances for use in electric arc welding.” A. P. Strohmenger. 
December 9th, 1921. (194,395.) 

33,372. ** Electrically-operated clocks.’ C. F. Johnston. 
1921. (Cognate application 4 723/22. ) (194,407.) 

33,569. ** Model electric motor.’ L. Mynne. 
(194,417.) 

33,706. “* Marking and identifying of conductors of electric cables and 
similar purposes. ~ i oe Williams. December 15th, 1921. (194,419.) 

33,860. ‘“* Electric fans.’’ Cable Accessories Co., Ltd., F. H. Reeves, and 
A. Crawford. December 16th, 1921. (194,422.) 

33,907. ‘* Electric apparatus for recording sound.”” A. F. Sykes 
ber léth, 1921. (Cognate application 29,141/22. 
(194,424.) 

34,023. ‘* Telephone systems.”” 
Ltd., and C. Gillings. 


McLachlan and 





Western Elec- 


Western Electric Co., 


December 12th, 


December 14th, 1921] 


Decem 
Addition to 160,223.) 


Automatic Telephone Manufacturing Co., 
December 17th, 1921. (Cognate application 13,506/22.) 


34,057. ‘‘ Electrolytic cells... J. Cranston and W. D. Le Bar. December 
17th, 1921. (194,428.) 

34.2: 54. ‘“* Electric accumulator.’’ K. Hansen. October 4th, 1921. (186,886.) 

34,435. ‘‘ Artificial lines for cable telegraphy.”” S. G. Brown and Iclegraph 


a 


Condenser Co., Ltd. December 2Ist, 1921. (194,438.) 
1922. 
253. “* Electro-therapeutic appliances.” A. Rickards, B. F. Wadia, l 


F. O. Read. January 4th, 1922. (194,449.) 

518. ‘* Thermally-actuated valves and electric switches.” G. Wilkinson 
January 7th, 1922. (194,455.) 

7. “ ee to low-frequency amplifiers for wireless telegraphy or 
telephony.”” P. G. A. H. Voigt. January 10th, 1922. (194,459.) 

1,070. * Dt tan systems.”” J. E. Pollak (Siemens & Halske Akt. Ges 
January 12th, 1922. (Patent of addition not granted.) (194,464.) 

1,171. ** Electric switches." British Thomson- Houston Co., Ltd. (Genera! 
Electric Co.). January 13th, 1922. (194,466 

1,230. ‘* Electricity meters.” . H. Barbour and R. Amberton. 
14th, 1922. (Cognate application 27,914/22.) (194,467.) 

1,714. ‘* Fault localisation for underground electric cables."’ C. W. Kay and 
Callender’s Cable & Construction Co., Ltd. January 20th, 1922. (194,475.) 

2,157. ‘* Electrical switchboards."’ P. J. Gates. January 25th, 1922. (Cog- 
nate application 23,823/22.) (194,480.) 

3,210. “ Insulators for use on electrical transmission lines."’ A. E. Wilson 
and c allender’s Cable & Construction Co., Ltd. February 3rd. 1922. (194,501.) 

,713. ‘* Tanks or containers for transformers and other electrical apparatus.” 
British om Houston Co.. Ltd. (General Electric Co.). February 8th, 1922. 
(194,50 

4,318. * Repeater circuits at telephone systems.”’ 
Ltd. June llth, 1921. (181,6 

4,553. * « Electrically-driven "Eenteds gears for use in collieries and the 
like.”” G. Pate and j. H. Mercer. February 16th, 1922. (194,514.) 

4,554. ‘“* Electrically<driven haulage gears for use in collieries and the like.” 
G. Pate and J. Mercer. February 16th, 1922. (194,515.) 

5,073. ‘* Electric automatic regulators.”” G. A. Cheetham and Metropolitan- 
Vickers Electrical Co., Ltd. February 21st, 1922. (194,521.) 
5,085. ‘* Electrically-controlled direction indicators for 

Watts. February 21st, 1922. (194,522.) 
6,027. ‘* Electric rheostats."” Singer Manufacturing Co. July 20th, 1921 


January 


Western Electric Co., 


vehicles.” F. H 


x 
hg 
& 
} 


6,039. ‘* Anti-dazzie lamps.’’ C. A. Evans. August 8th, 1922. (194,531 
7,210. ‘* Electric horns.”’ I. H. Parsons. March llth, 1922. (194,541.) 
7,842. ‘* Switching mechanism for use in telephone or like systems."’ Auto- 
matic Telephone Manufacturing Co., Ltd. March 28th, 1921. (177,512 
7 ** Electro-magnetically-operated switch mechanism.”” J. Stone & C 
Ltd., and A. E. Honey. March 17th, 1922. (194,545.) 
Slectric furnaces.” L. W. Wild and E. P. Barfield. April 12th, 








3 572.) 

10,674. ‘* Electric storage batteries.” 
(B. Ford). April 13th, 1922. (194,57 

11,287. ‘* Telephone systems.’ Automatic Telephone Manufacturing Co., 
Ltd. March 29th, 1922. (Addition to 193,694.) (194,580.) 

11,704. ‘“‘ Electric switches.”” A. P. Lundberg, G. C. 
Lundberg, and G. Pegg. April 26th, 1922. (194,585.) 

12,501. “* Electric pocket lamps.’’ B. Staheli and L. Levaillant. 
14th, 1921. (189,084.) 

13,641. ‘* Electrical protective systems.’ 
May 24th, 1921. (180,665 

14,182. ‘* Manufacture of thermionic valves and the like."” S. G. Frost 
May 19th, 1922. 194,595.) 

14,518. ‘“‘ Adjustable sensitive electrical regulating device.". W. H. Apthorp: 
and Cambridge & Paul Instrument Co., Ltd. May 23rd, 1922. (194,597.) 

5,594. ** Electrical connectors, terminals, or binding posts."’ R. F. Tunmer 
and A. R. Matthews. June 2nd, 1922. (194,605.) 

16,303. ‘* Windings of direct-current electromagnets.’” 
July 9th, 1921. (183,114.) 

18,736. ‘** Automatic controller for electric circuits." Ward Leonard Electric 
Co. and F. H. Bullinger. July 7th, 1922. (194.613.) 

18,940. “ a harps.”” M. W. Thomas and J. L. Fearing. July Mth, 
1922. (194,614.) 

23,216. “* Electrically-operated change-speed gear."" C. Ter Cock. 
26th, 1922. (194,628. 

25,445. “* Electric control systems.’ British Thomson-Heuston Co., Lid. 
(General Electric Co.). September 20th, 1922. (194,633 

26,403. ‘ Dynamo-lectric generators for electric welding and for the pro- 
duction of low-frequency alternating currents.’ 
Ltd., J. C. MacFarlane and W. 
(194,634. 

26,831. ‘* Dynamo-magnetic units for lighting and ignition in motor vehicles 
Scintilla (firm of). October 4th, 1921. (186,926.) 

27,894. *“ asene au machines.”” R. Bosch Akt. Ges. 
1921. (188,643. 

29,118. “ Electrodes for electric discharge tubes.’? Naamlooze \ennootschap 
June 13th, 1922. (194,637.) 


Chloride Electrical Storage Co., Ltd 


Lundberg, P. A 


November 


Metropolitan-Vickers Electrical 


Scintilla (firm of) 


\ugust 


MacFarlane Engineering Co., 
A. MacFarlane. September 30th, 1922. 


November 11th, 


yo * Gloeilampenfabrieken. 


‘B35. “ Electrolytic iron.” F. A. Eustis. December 22nd, 1921. (Divided 
application on 34,503/21.) 194,638.) 
1,936. ‘* Electrolytic iron.”” F. A. Eustis. December 22nd, 1921. (Divided 


application on 34,503/21.) (194,639.) 


1923. 
487. “ Telephone systems."” J. E. Pollak (Siemens & Halske Akt. Ges.). 
December Sth, 1921. (Divided application on 193,980.) (194,646.) 








